) 


A a 
1A 


WCW: Yoo 


YY 






Y 
Z 











ILLUSTRATED. 


A-WEEKLY JOURRAL OF 


WN N 
\ 


i” 
oS 
he 






ie 
—_ 


leotric Light, Power, Telephone, Telegraph # Scientific Progress. 


VoL. 20. No. 19.) 
WEEKLY. { 


NEW YORK, SATURDAY, JULY 2, 1892. 


pyright, 1892, by EcecrricaL Review Pus.iisaine Company, 18 Park Row, New York. 


EWS, NEWS AND INTERVIEWS. 
of the latest marine installations of 


the jectric light is that in the ‘‘ Murex,” the 
firs: of a fleet of steamers building in Eng- 
lan. for the transport of petroleum in bulk 
to Suez Canal. 





| esident C. A. Coffin, of the General 
Ele 


ic Company, brought over from Bos- 
ton ‘ast Tuesday a party of friends to in- 
spe his handsome new offices which had 
jus been fitted up in the Edison building. 
Im. -ine his disgust when he encountered the 
we and blackened ruins of the fire which 


oC ed in the building early Tuesday 


m ing. 





eral Manager Tucker, of the Maine 


Ce: cal Railroad, says the necessary money 
fo icing the proposed electric search-light 
on the top of Mount Washington has been 
sul» cribed. The light will be the bighest 


ani. strongest in the world, and will be seen 
fro’ Maine, Massachusetts, New Hampshire, 





Ve mnt, New York and Canada. 

ook at this,” said a well known elec- 
tric:| inventor, as he pulled a big roll of bills 
frou: his trousers pocket and displayed a 20 
on outside. 

looks nice. Been playing the races?” 

o, sir, This is the price of one idea. 
I live a friend who is a large manufacturer 
of ».cchanical and electrical specialties. We 
know each other’s inventive abilities pretty 
we Sometimes he carries an idea to a 


cert..0 stage of development and then gets 
I happen in and help bim out. Its 
s worth from $100 to $500 to me. I 


know any easier way to make money 


stu 
alw 
dot 


anid 1s [have had several opportunities of 
hel) og him out lately, I am quite flush. 
Wh ll you take?” 





hellac, the text-books tell us, is a good 
insu ator,” said an electrical experimenter. 


a is a fraud. Nearly all shellac con- 
tain. water and you can’t get rid of it. 
Thi of course, lessens its insulating qual- 
itie.. Gum copal is a first rate insulator 
and ‘urpentine is one of the best.” 





trical apparalus for the South Amer- 
xport trade is built in sections each 
we og under 400 pounds. The reason is 
tha’ .o a great many cases all supplies fora 
pla: have to be transported on mules, and 





40/ junds is about the limit of a mule’s 
carr. ing capacity. 

is becoming harder to sell electrical 
goous every day,” mused an electric light 
Salesman. ‘‘ A few years ago, the, general 
public knew nothing of electricity and didn’t 
Pretend to. Then all I had to watch were 
the 


rices I submitted, as the buyer was apt 
to take the cheapest machine, irrespective 
of its merits. Nowadays, everybody knows 
a great deal of electricity, or thinks he does, 
which is worse, and I have to watch my 
Prices and disabuse his mind of fallacious 
ideas at the same time.” 





Pool rooms in Boston were swindled out 
-Of about $6,000 last week by tapped wire 
returus on the Coney Island Jockey Club’s 
Traces. It is believed that the wires were 
tapped between Hartford and Providence. 





The Lundell Fan Motor. 

Now that the warm weather is upon us, 
it is a fitting time to make note of the various 
improvements that have been recently made 
in these valuable appliances which add su 
much to our comfort during the warm sum- 
mer months. The Interior Conduit and In- 
sulation Company, of New York, are brin - 
ing out an entirely new form of fan motor, 
the invention of Mr. Robert Lundell, who 
is connected with the company. The prac- 
tical elimination of all magnetic leakage 
constitutes the chief factor of superiority 
claimed forthe new Luudell motor, although 
it is not the only one. 

This great desideratum is attained in the 
following manner, as shown in Fig. 3. The 





armature and pole pieces are surrounded by 
a single magnetizing coil, which, in turn, is 
itself totally surrounded by the keeper or 
yoke, thus leaving no chance for stray mag- 
netism. It is atrueiron-clad field magnet, 
having at the same time the shortest possible 
magnetic circuit. The keeper would form 
a perfect sphere were it not for the slight 
projections constituting the bearings. 

The motor assumes wonderfully small 
dimensions for any given capacity, due to 
the fact that every cubic inch of space in- 
side the spherical keeper is effectively util- 
ized. It is also very light on account of a 
short magnetic circuit having smallest cross 
section, with comparatively few turns of 
wire in the magnetizing coil. 

The type of armature adopted is claimed 





to be the very best, being a modern Pacinctti 
drum, proportioned with a view of maxi- 
mum efticiency. In the design of the motor 
particular attention bas been paid to the 
shape of pole pieces in relation to the reac- 
tion between armature and field magnet. 
Thus the motor has been rendered spark- 
less, and the point of commutation remains 
fixed between the limits of load and at re- 
versal of rotation. The need fora special 
rocker.arm for supporting and adjusting the 
brushes is consequently obviated. 

The brushes themselves are small carbon 
pencils, fitted in bayonet jointed holders, 
and held upon the commutator by a small 
spiral spring. 

The new motors are furnished in five dif- 


Fia. 1.- One-Srxro Horss-PowER LUNDELL Fan Motor, MANUFACTURED 
BY Tue INTERIOR Conpuit & INSULATION Company, NEw YORK. 


ferent styles, as shown by the illustrations. 
They are superbly finished in rich black 
japanning with red and gold striping. The 
one-twelfth horse-power motors are all fitted 
with ball bearings which require no oil, a 
most valuable consideration, aud run at a 
maximum speed of 1,800 revolutions per 
minute, a minimum speed of 900 and a mean 
speed of 1,150 at 110 volts electromotive 
force, while the one sixth horse power mo- 
tors have a maximum sped of 1,800 revo- 
lutions, a minimum speed of 900 and 
a mean speed of 1,000 revolutions per 
minute. 

The novelty of the design alone commends 
the motor at once, not: only to electricians, 


but to laymen as well, and all who see it 


at work praise it highly. 


j $3 per Annum. 
Single Copies, 10 Cents. 


Entered at Post Office. New York, as Mail Matter cf the Second Class. 


INSULATION. 


A PAPER READ AT THE ELEVENTH ANNUAL 
MEETING OF THE ASSOCIATION OF RAIL- 
WAY SUPERINTENDENTS OF TELE- 
GRAPH, DENVER, JUNE 16, 1892, 

BY THOMAS A, EDISON. 


To telegraphy, the insulation of its cir- 
cuits is so vital a matter, that at the risk of 
making history repeat itself, and of recouut- 
ing an oft-told tale, a short paper on the 
subject may be tolerated. 

Asa class, gases are the best insulators; 
next liquids and solids last of all. The in- 
sulation of gases is so good that no deter- 
mination appears yet to have been made of 
any leakage through them. If it were pos- 
sible to make an experiment at or near the 
center of the earth, so as to be beyond the 
reach of gravitational force, an electrified 
body might be left for hours in a gas with- 
out any visible means of support, and ob- 
servations then made to determine whether 
any loss of charge took place through sur- 
rounding gases. Under existing circum- 
stances the loss of charge which always does 
take place on electrified bodies cannot read- 
ily be traced beyond that through the sus- 
pension or support that holds them. Even 
in moist air the loss of charge has not yet 
been brought home to the aqueous vapor. 
Professor Boys exhibited before the Phy- 
sical Society of London, in April, 1889, a 
pair of electrified gold leaves, suspended in 
moist air by a short hook of quartz. The 
loss of charge appeared to be about 25 per 
cent. in five hours. A glass hook under the 
same conditions would have allowed the 
charge to disappear, it was said, within one 
minute. 

If any perfectly insulating solid could be 
found, telegraphists would soon discover 
any surface leakage from their wires through 
the air, for the surface of a No. 8 B. and 8. 
wire is 224 square feet, or 20.8 square me- 
tres per mile. 

The loss of charge, which takes place con- 
vectively into the air over any sharp point io 
an electrified body, isa phenomenon of a 
different nature, There, the layer of atmos- 
phere over the point is continually being 
torn by the magnitude of the forces brought 
locally to bear upon it, and the particles of 
moving air carry away the charge. 

Some liquids have also a very high insula- 
tion, notably most mineral oils. Animal 
and vegetable oils are by no means so good, 
or, at least, there is greater difficulty in ob- 
taining them iu a highly insulating condition. 
Water, contrary to prevailing notions, is 
quite an insulator. In the purest distilled 
water, resistance as high as seven megohms 
per cubic centimetre have been recorded, 
that is to say, a block, one centimetre cube 
of water pressed between two opposite con- 
ducting planes, as electrodes, would offer a 
resistance of seven megohms ; but the least 
trace of impurity brings the resistance down. 

Ice at 12 degrees C. has been measured at 
2,240 megohms per cubiccentimetre. There 
are two conditions of surface upon which 
bare wires, miles in length, laid on the 
ground have been worked telegraphically, 
one over the dry desert sands of Africa, the 
other over dry ice in the far north. Sea 
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water has a resistance of about 30 ohms per 
cubic centimetre at five degrees C. 

It would appear probable tbat liquids can- 
not conduct without electrolytic decompo- 


sition. A microscope will show that one 
microampere decomposes the drop of water 
it traverses. 


ELAOTRICAL REVIEW 


the conductor resistance is reduced in a 
given ratio, say as 100 to 95, the insulation 
will be overindicated in the cxact inverse 
ratio of 95 to 100, providid that the insula- 
tion of the line is uviform. So that, if a 
wire’s conductor resistance and its temper- 
ature of observation is known to be 10 ohms 
per mile, but appears by leakage over the 





Fig, 2,.—ARMATURE OF LUNDELL Motor. 


One of the most importaut and promising 
modern theories of chemistry is based upon 
the assumption, in accordance with a con- 
siderable array of facts, that solutions only 
conduct by the transfer of atoms or ions to 
the electrodes, each cairying an electric 
charge, and the conductivity of a liquid 
mexsures on this hypothesis the number of 
uncombined or dissociated ions permeating 
its mass. These free ions are the porters 
carrying the charge, and the conductivity 
of the liquid depends upon the number 
available and the speed with which they can 
migrate. 

Liquids, too, have, as a class, the quality 
of elastic insulation to high tensions, which 
is an important feature to the electrical en- 
gineer. Air for the first few centimetres 
will break and allow a spark discharge to 
occur when the pressure reaches from 10,000 
to 50,000 volts per centimetre (25,400 to 
127,000 volts per inch) according to the 
shape and condition of the electrodes, but 
rosin oilis said to stand about 75 times the 
pressure of air per centimetre without dis- 
rupling. 

The following is a list of actually ob- 
served resistance in commercial samples of 
well known insulating substances. The re- 
sults are given in megohms per cubic centi- 
metre at or near 18 C. : 

Paraffine wax, 110.000,000 megohms ; 
heavy paraffine oil, 8,000,000 megohms ; 
olive oil, 1,000,000 megohms; lard oil, 350,- 
000 megobms; creosote, 5.4 megohms; 
stearic acid, 350,000,000 megohms; sperm 
oil, 0.077 megohm; benzine, 14,400,000 
megohms ; balsam copabia, 211,000 meg- 
ohms; benzole, 1,320 megohms; oil of 
wood tar, 1,670,000,000 megohms; crude 
ozokerite, 450,000,000 megohms. 

All transparent solids are insulators, but, 
of course, the opposite statement is not true 
tbat all opaque solids are good conductors. 
There is now good evidence for believing 
that the process by which light is propa- 
gated, the mechanism by which it is trans- 
mitted through space, is purely electro- 
magnetic, and the magnetic vibrations pass- 
ing through a conductor would generate 
electrical currents and be absorbed ip the 
substance as heat, that is to say, it would be 
opaque to the light, failing to transmit the 
energy. 

The difficulty with solids is not so much 
to find insulators, for the great majority of 
solid substances freed from moisture are 
poor conductors, but to find an insulation of 
suitable mechanical qualities. Glass, por- 
celain and mica seem to be almost the only 
practically available insulators that will sup- 
port considerable stresses, and these for 
many structural purposes are far weaker 
than is desired. In American telegraphy, 
glass is almost the universal insulator, but 
in Europe, particularly in the South and 
West, the atmosphere is so much more 
humid, aud glass so hygroscopic, that no 
circuit of any length could be operated with 
glass insulators except in dry weather. 
Porcelain or vitrified stoneware insulators 
are used instead and in quite a variety of 
forms. Practically speaking, the insulation 
of a line is never that of the material form- 
ing the insulators, but always that of their 
surfaces, and the films of dust aad moisture 
that may have become encrusted thereon. 
The most perfect insulators are those which 
have underneath the hood, a cup filled with 
oil, in such a manner that the current leak- 
ing from the wire to the ground has to pass 
over the oil, or else through the substance 
of the insulator itself. These insulators are 
certainly more expensive, and require to be 
refilled with oil at intervals, but they will 
defy weather and keep the insulation nearly 
as high in fog as in sunshine. 

When a long leaky wire is opened ut the 
distant end, and tested for insulation, the 
insulation per mile always appears to be 
somewhat more than it is for any actual 
mile, since the more distant portions of the 
line are tested with a reduced pressure owing 
to the leakage over the nearer portion. 
When the wire is grounded at the far end, 
and its conductor resistance measured, the 
leakage will, on the other hand, make the ap- 
parent resistance per mile too low. But, if 


whole length to be 9 ohms, then if the insu- 
lation per mile apparently measures 400,000 
obms, it will be really 360,000, and each 
mile taken separately might be expected to 
measure 360,000. As is well known, tcle- 
graph lines work better up to a certain point 
if the insulation is rather low. A wire has 
to be emptied of its charge between the im- 
pulses of the key sufficiently far to keep the 
relays from sticking. If the insulation is 





ployed. With conductors highly insulated 
by these methods, the insulation can 
measured much more closely, and is definite 
for a given temperature of the core, but, 
even in this case, the current that will flow 
from a battery into the wire, freed at the 
distant end, is not all leakage. A consider- 
able portion may be stored up in tbe insulat- 
ing substance, and be returned from the 
wire to ground after the battery has been 
removed. This ‘ polarization” is particu- 
larly noticeable with gutta-percha and india- 
rubber covered wires, and their insulation 
may be, apparently, 50 per cent. greater 
after three minutes of charging than at the 
end of the first minute. In specifications it 
is usual to call fora ceitain insulation per 
mile at 75 degrees C., and after a definite in- 
terval of charge. 

The insulation obtained from a given 
thickness of covering depends on the diam- 
eter of the wire as well as on the quality 
of the cover, for a large wire supplies a 
larger leaking surface. Also, if an insulat- 
ing coating of a certain thickness produces 
an insulation of 100 megohbms per mile, 
doubling that thickness will not double the 
insulation because the leakage will take 
place with greater relative facility through 
the greater surface of the second coat. The 
exact increase of insulation wil] depend upon 
the diameters of first coating and wire. 

When a wire is well and homogeneously 
insulated, its insulation resistance at a given 
duration of charge or period of electiifica- 
tion will appear to be the same with different 





Fic. 3.—VERTICAL SECTION OF LUNDELL Fan Motor, SHow1neG POLE PIECES, 
MaGnetizinG Corn, Etc. 


perfect, this quantity has to be cleared 
through the ends of the ground, but if the 
line leaks it can escape more readily at all 
points. 

The longer the line, the more essential 
good insulation necessarily becomes. The 
insulators are perhaps never more carefully 
tested than those intended for the long cir- 
cuits on the Asiatic plains. It was at one 
time customary to test each insulator before 
it went out, by taste. The insulator was 
immersed nearly to the rim, head down- 
wards in water, and a battery of 100 cells 
was connected with one pole to the water 
and the other to the insulator stalk through 
a particular kind of key. The operator first 
rested his moistened finger on this key and 
then applied his tongue to it. If he tasted no 
current, the insulator was passed out as 
satisfactory. The test was sensitive and ex- 
peditious, and saved the care and handling 
of a galvanometer. 

The insulation of a wire is a definite term 
and stands for a definite property so long as 
itis not necessary to measure it very ac- 
curately. There is usually no difficulty in 
finding the insulation of any overhead wire 
within five per cent., at any one time, and 
two observers measuring the line from the 
same end with different instruments would 
generally agree in their results to that limit, 
but as higher degrees of accuracy are at- 
tempted (a condition that fortunately does 
not practically occur), the difficulty of 
obtaining concordant results may increase 
rapidly. A resistance coil of wire at a uni- 
form temperature can have its resistance 
measured to within one-fiftieth of one per 
cent. if necessary, but a leakage resistance is 
essentially liavle to variation. The atmos- 
pheric conditions may be altering, or there 
may be polarization, or inductive disturb- 
ances from neighboring wires,.or a com- 
bination of conditions that may set close 
measurement at defiance. It is generally 
advisable to employ galvanometers for this 
purpose that, even if sensitive, are slow of 
movement and deadbeat. The only instances 
in which accurate measurements of insula- 
tion are possible and necessary, are in con- 
nection with subterranean or sub-aqueous 
wires. Jute and paper, dry or saturated 
with compound, afe tapidiy coming into use 
for subterranean wires sheathed in lead, 
while for long cables under water, india- 
rubber and gutta-percha are invariably em- 


battery powers or voltages applied, but if, 
on the contrary, it contains any smal) faults 
or defects, it will generally show less insu- 
lation with increasing testing pressures. 
This often forms a criterion as to the reliable 
insulation of a long cable. The insulation 
in an ocean cable under the pressure of great 
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The only value that can attach to a high 
measured insulatidn is the assurance it cop. 
veys that no flaws exist in its covering cy 
supports and will, therefore, remain in goog 
signaling order unless disturbed. In fact, g 
very high insulation, as we have seen, actually 
tends to retard signaling. Mechanica} s¢ey. 
rity from the loss of insulation is the gregt 
desideratum rather than a very high degree 
of insulation itself. 

+o —_____ 
American Chemical Society. 

The fifth general meeting of the American 
Chemical'Society will be held at Rochester, 
N. Y., August 16, 1892. Members sre re. 
quested to send early notice of papers to be 
presented at the meeting to A. A. Bren-man, 
chairman of committee of arrangeme: is, 97 
Water street, New York city. 


=> 


Electricity and the Law. 

Where an electric light and powe: com. 
pany owned land on which was a bu: !ding 
and machinery for generating electrici': , and 
had a franchise from a city to use its -'reets 
for the erection of poles on which to « retch 
wires and suspend lamps to furnish liy it for 
the people of the city, and poles were »)':nted 
in the streets of the city, and wire: and 
lamps were placed thereon, and all we:- con- 
nected by the electric light wires wi: the 
machinery and premises of the com any, 
the Supreme Court of Kansas held (!’\dger 
Lumber Company vs. Marion Water Sv oply, 
Electric Light and Power Company) that 
the poles and wires were an appurtc:ance 
of the premises of the company, and | ‘iat a 
person from whom they were purchas«:! was 
entitled to a lien upon the same for the poles 
furnished. 

The question was recently raised in Venn- 
sylvania whether the right to construct a 
railway upon which cars are to be moved by 
horse-power includes the right to operate a 
railway by means of electricity. udge 
Simonton, in the case in which the question 
was raised, granted an injunction preventing 
the Harrisburg Street Railway Company 
from constructing an electric line, holding 
that it bad no right to use other than }rorse- 
power. He said: ‘‘ There is certainly room 
for doubt whether the right to construct a 
railway upon which cars are to be moved by 
horse-power includes the right to operate a 
railway by means of electricity. It cer‘ainly 
would not include the right to operate by 
means of steam; but we think there is vreater 
difference between horse-power and tiiat of 
electricity than between the latter anc that 
of steam. If the first includes the s:cond, 
how are we to say that the second do:s not 











Fig. 4.—OnrE-SixtH Horse-POWER LUNDELL BRACKET Fan Motor. 


depth and near the temperature of melting 
ice that deep oceans approach, might be 
15,000 megohms per nautical mile at the 
fifth minute. With a small incipient fault 
the insulation might still reach 3,000 meg- 
ohms per mile and seem excellent, but it is 
probable that, when tested with five cells 
and with 50 cells, the insulation resistance 
in the latter case would not appear so high. 
It would also probably be different with the 
zinc or copper pole to line, 


include the third, and if by construction we 
enlarge the power beyond that already cov- 
ferred, where are we to draw the line?”— 
Bradstreet’s, 





Since June1 a telephone line betweet 
Paris and Antwerp has been open to the 
public. A charge of half a crown is made 
for five minutes’ conversation. 
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THE LAMP FILAMENT PATENT. 


DECIDED IN FAVOR OF THE DEFENDANT, 
THE EDISON LAMP COMPANY. 


At Trenton, N. J., on June 20, Judge 
Acheson handed down a decision in the case 
of the United States Electric Lighting Com- 
pany es. the Ed.son Lamp Company, which 
was controversy over a hydro-carbon 
treatment of incandescent lamp filaments. 
Th LeECTRICAL Review of June 25, con- 
tair xclusive mention of the decision in 
thiscase. The document is presented in full 
her b: 

T\\\. suit is brought for the infringement 
of | rs Patent of the United States, No. 
306 dated October 21, 1884, granted to 
Edw rd Weston, upon an application filed 
May “7, 1881, for an improvement in the 
pro »f manufacturing carbon conductors 
for udescent electric lamps. The nature 
of | ivention is sufliciently indicated by 
the n, which is as follows: 

mprovement in the art of making carbon 
con rs for incandescent lamps, which consists 
in | ming a carbon core or bare, and then 
buil up said core with carbon obtained and 
dep upon the same by and during the opera- 
tion lectrically heating said core, while sur- 
rou »y or saturated with a carbonaceous sub- 
stal ibstantially as hereinbefore set forth.” 

A mber of defences to the suit have 
bet terposed; but it seems to me to be 
nece ry to consider only. two of them, 
nal first, the prior Letters Patent of the 
Uni States, No. 211,262, for the same 
inv n, dated Jaauary 7, 1879, granted 
to iam E. Sawyer and Albon Man, 
up application filed October 15, 1878; 
aod ynd, the alleged public use of the 
iv ou by Sawyer and Man and those 
act inder them for more than two years 
bef Weston’s application for a patent. 

¥ | the invention set forth in Weston’s 
spi ition and claim was fully disclosed 
by yer and Man in their above recited 
eal patent, is clear. It is shown also 
beyo.d contestation that Sawyer and Man 
ma nd perfected the invention, and ac- 
tua educed it to practical use in the 
moi ff March, 1878. Nevertheless, the 


pla , the assignee of Weston, asserts 
pric of invention and right for Weston 
ove wyer and Man; and it appears that 
in av interference proceeding in the Patent 
Of ‘tween these inventors, the decision 
of office was in favor of Weston upon 
the stion of priority. The proofs in that 


pro ing, which were taken in the year 
188 ive been brought into this case by 
stipuiation, and some other additional evi- 


det upon that question has been intro- 


\ m testifies that he commenced bis 
experiments in treating carbons by elec- 
tric heating them in a carbon liquid at 


Ne k, New Jersey, ‘‘some little time 
pri » the Centennial in 1876, he cannot, 
hoy r, fix the precise date” at bis labora- 


tor 194 Eighth avenue, and continued 
the xperiments there, and afterwards, 


wil yme described modifications, at 228 
Plane street, whither he removed ‘‘in the 
ear part of 1877, about the month of 
April, 1877”; that ‘‘soon after” his re- 


m to Plane street, ‘‘about the month of 
June or July, 1877, it may have been a little 
lat r possibly a little earlier, but was not 


ver rfrom the date named,” he trans- 
fer part of his apparatus in order: to have 
the vantage of steam power, to the base- 
m f the shop of the Weston Dynamo 


Elec:ric Machine Company, at 284 Wash- 
ing treet. This building had originally 
ber Jewish synagogue, and hence is de- 
sig | by the witnesses as ‘the church.” 
Mi ston states that with his facilities in the 
: ient of the church” he there succeed- 
ed )taining carbons very much superior 
to hing he had before obtained. Upon 
th bject he says: ‘* They are extremely 
ha i fact so hard that they suggested to 
iny ind the possibility of preparing in this 


wa ick diamonds. They were so hard 
an ose that [ took particular pains to 
sh lem to Mr. Edward E. Quimby, and 


I ‘ed him a file to test them with, and 
he endeavored to scratch the glass in 
on the windows in the rear end base- 
mi f the factory. Mr. Quimby was so 
much struck by the metallic appearance of 
the varbon, its density and hardness, that he 
askic me to give him some samples, which I 
did st that time, namely, about the middle 
of the year 1877. From that time 1 saw 
that £ had overcome all trouble relating to 
the preparation of carbons for incandescent 
lamjs.” Mr, Weston then describes the 
Process which he used most and. preferred 
al that time. Being asked upon his examin- 
ation in chief to state generally to what ex- 
tent and under what circumstances he used 
this process’ of preparing carbons subse- 
quently to the year 1877, he answered: ‘I 
have used the process more or less from 


that ume up the present time (¢. e. March, 
1882) whenever I did any work on incandes- 
cent electric lighting, and 1 bave done a 
creat deal in this direction. After perfecting 
the ¢ irbons, 1 still found there were numer- 
us conditions to be met in order to secure a 


Commercially successful incandescent elec- 


ELECTRICAL REVIEW 


tric lamp, and with this idea in view, I 
worked from time to time, as time and cir- 
cumstances would permit, trying to over- 
come the other difficulties. During this 
time [ used almost exclusively the carbons 
prepared by treating at a high temperature 
in the presence of bydro-carbon gas or oil.” 

Being asked upon his cross-examination 
how many carbons he treated after he com- 
menced work in the basement of the church, 
Mr. Weston answered: ‘‘ Quite a number. 
I kept no record of the quantity treated. 
There were several dozens.” In response to 
the inquiry how long he continued to treat 
carbons in the basement of the church, he 
stated: ‘‘ Until the removal of my labora- 
tory toa separate building next door to the 
factory. I cannot fix the date without ref- 
erence to the books of the company, as I 
took no pains to refresh my memory in re- 
gard to thismatter. My impression is, how- 
ever, that it was iu the early part of the fol- 
lowing year.” He added that he could and 
would ascertain the exact date of the re- 
moval of his laboratory from the basement 
of the church to the building next door, for 
the company had provided him the room in 
the building next door ‘‘ and engaged to pay 
the rent.” Afterwards, when his examina- 
tion was resumed, Mr. Weston stated, ‘‘I 
cannot fix the precise date when I moved 
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into the laboratory next door to the church, 
but the first entry I can find on the books in 
regard to rent paid is on the first day of Oc- 
tober, 1878.” 

Edward E. Quimby (a solicitor of patents), 
after fixing his first acquaintance with Mr. 
Weston as having occurred in May, 1877, 
testifies thus: ‘‘ Mr. Weston did describe to 
me his discovery that a deposit of carbon 
was formed upon a carbon pencil, main- 
tained in a condition of incandescence by 
the passage of an electric current through it 
while it was surrounded by a hydro-carton 
atmosphere. He brought to my office and 
gave me samples of such deposits, which 
were in small particles, but of extraordinary 
hardness. This communication was made 
to me by Mr. Weston, according to the best 
of my recollection, within six months 


of the date of my first acquaintance 
with him, while was engaged in 
perfecting some of his older patents 


by reissuing them.” Mr. Quimby then 
states that a day or two later he visited Mr. 
Weston’s laboratory on Washington street, 
in the basement of the old church ‘‘ and 
witnessed the operation of his method of 
obtaining such deposits;” and he describes 
the apparatus used and the operation. Upon 
his cross-examination, Mr. Quimby states 
that he has no memoranda in writing by 
which he can fix the date of this visit to 
Mr. Weston’s laboratory, but says it ‘‘ was 
during the early part of my acquaintance 
with him; it was within six months of the 
time of my first seeing him, and was before 
cold weather setin.” He says,‘‘ Mr. Weston 
moved his laboratory into the adjoining 
building some time after the experiments to 
which I have referred, and after that, re- 
moval my visits to his laboratory were more 
frequent than before. He states be has no 
recullection when that removal took place. 


Being asked if after the removal he saw any 
incandescent electric lamps in operaticn in 
Mr. Weston’s laboratory, he answered; ‘‘I 
cannot say. My memory is wholly at fault 
in the matter.” And being further asked, 
when, after the experiments he testified 
about, he first saw an incandescent electric 
lamp made by or for Mr. Weston having an 
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illuminating conductor of this treated car- 
bon, Mr. Quimby answered, *‘It is impossi- 
ble for me to say. I cannot recollect.” 

Levi Broadbent, who was a foreman in the 
employ of the Weston Dynamo Electric 
Machine Company from July, 1877, to Sep- 
tember, 1879, testifies that upon one occasion 
when passing through Mr. Weston’s labora- 
tory he ‘‘saw him treating, or having car- 
bons in a globe filled with oil and running 
a current of electricity through them.” This, 
he says, occurred ‘‘ between the month of 
July, 1877, and the first of January, 1¢78; I 
can't positively fix the date; it was between 
these points of time.” He states that Wes- 
ton subsequently spoke to him about the 
matter, ‘‘ and said that the carbon that had 
been in the oil and the electricity run through 
it was very hard, and so that a file would 
not touch it.” 

Upon his cross-examination, Mr. Broad- 
bent testifies thus: 

. “How do you know that it was previous to 
January, 1878; by what circumstance do you fix on 
that date as being the date previous to which you 
saw Mr. Weston treating the carbon *”’ 

A. “I know it by the circumstance that Mr. Wes- 
ton’s pew laboratory was finished in December, 
1877; it was in the laboratory I saw this.” 

. ** Was it in the laboratory in the basement of 
the church?” 

A. “ Yes, sir; we used to call it the church; it 
was a church once.” 

. “And you saw Mr. Weston treat these carbons 
in that laboratory for the first time, as I understand 
“- “ Yes, sir.” 

Q. ‘* When did he move into that laboratory?” 

A. “TIcouldn’t place the date exactly, but it was 
 Poeaal it was finished. It was in December, 

ae. 

The substance of the testimony by which 
it is sought to anticipate Sawyer and Man 
has been above set forth. Is the evidence, 
under all the circumstances, sufficient to es- 
tablish a complete invention by Weston 
prior to March, 1878? Leaving out of view 
the negative testimony of the defendant's 
witnesses who naturally would know some- 
thing of Weston’s doings, the plaintiff’s own 
evidence impresses me as singularly vague. 
Did Weston’s operations as described by 
himself and his witnesses amount to any- 
thing more than experiments? Could the 
invention here in question be derived from 
anything Quimby or Broadbent saw Weston 
do or learned from him, any more than. it 
could have been deduced from the Despuetz 
publication of 1849? Do the proofs con- 
vincingly show a perfected invention made 
by Weston in the summer of 1877, as al- 
leged by him? Then, again, is there any 
reliable testimony as to the all important 
matter of time? Here the plaintiff's case 
rests altogether upon mere recollection, 
which is always unreliable as respects dates. 
The only date certainly fixed is October 1, 
1878, when the rent was paid for the 
premises adjoining the basement of the 
‘‘church” so called. But the book entry of 
that payment strongly suggests thut the re- 
moval of Weston’s laboratory from tbat 
basement to the building next door took 
place not in the early part of the year 1878, 
according to Weston’s ‘‘impression,” but 
late in that year; and that conclusion would 
shake the whole fabric of the plaintiff's 
case. In this connection the testimony of 
Broadbent quoted above deserves the most 
serious consideration, for that witness seems 
to testify that Wiston did not go into the 
laboratory in the basement of the church 
until December, 1877. 

How can Weston’s assertion that from 
‘about the middle of the year 1&77” he saw 
that he had ‘‘overcome all trouble relating 
to the preparation of carbons for incandes- 
cent lamps” be satisfactorily reconciled with 
his subsequent conduct, his silence as to an 
invention then deemed so important and his 
supineness ? His great delay in applying for 
a patent for this process is the more extraor- 
dinary when we discover from the proofs 
that in the years 1878 and 1879 he took out 
or applied for no less than 10 patents for 
various other inventions. Furthermore, it 
is a significant fact that when Weston event- 
ually moved, on May 27, 1881, his application 
for a patent was made in the interest of the 
plaintiff company (which had become the 
owner of his inventions) after the plaintiff 
had failed in its negotiations to purchase the 
Sawyer and Man patent, or acquired a license 
under the same. 

To overthrow the prior patent of Sawyer 
and Man which had issued so early as Janu- 
ary 7, 1879, and was immediately followed 
by uncommon publicity, the proof of antici- 
pation by Weston should be at least posi- 
tive, unequivocal and convincing. Cantrell 
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v. Wallick, 117 U. 8. 689, 695; Clark Thread 
Co. v. Willimantic Linen Co., 140 U. S., 
481, 492. Taking the proofs as a whole, 
they fail to satisfy me that Weston’s alleged 
invention preceded tbat of Sawycr aud Man, 

But whatever conclusion upon the ques- 
tion of priority may be adopted, at avy rate, 
under the proofs, the defence of two years’ 
prior public use of the invention before the 
application for the patent in suit rests upon 
impregnable ground. A public use does 
not depend upon the number of persons to 
whom the use is known, and it is enough if 
a single device embodying the invention is 
publicly used by even one person. Egbert 
v. Lippman, 104 U. 8. 883. And a public 
use of the invention more than two years 
before the application for a patent, al- 
though witbout the consent of the inventor, 
invalidates the patent. Andreiws v. Hovey, 
123 U. 8S, 267, 274, and 124 U. 8. 694. 

In March, 1878, when Sawyer and Man 
made the invention here in controversy they 
were engaged in completing an incandescent 
electric Jamp of their devising, which they 
perfected to their satisfaction and patented 
in June, 1878. Between March, 1878, and 
May, 1879, they and their assigns made a 
large number of these lamps, and contin- 
uously used therein for incandescent electric 
lighting at their workshop, in the city of 
New York, carbons prepared by the method 
described in and covered by their patent of 
January 7, 1879; and during that pericd 
they there exhibited both the actua) treat- 
ment of the carbons by the patented method 
and the use thereof in their lan ps to large 
numbers of persons, besides the workmen in 
their employ. Clearly this use of the in- 
vention, as shown by the proofs, was a pub- 
lic and practical use. It is here worthy of 
remark that the Scientific American, in its 
issue of March 8, 1879, published a clear 
description of the process of treating car- 
bons as practiced by Sawyer and Map, and 
as set out in their patent. 

Whatever experiments Sawyer and Man 
may have made after March, 1878, con- 
cerned their lamp, with a view of increasing 
its efficiency and commercial value, and did 
not relate to the carbon treatment itself, 
which was perfected in March, 1878, and 
required no subsequent test. 

Now, it may be that the Sawyer and Man 
lamp did not prove the success the inventors 
supposed it to be, and that no perfect ir can- 
descent electric lamp was produced until the 
fall of 1880. But, still the Sawyer and 
Man lamp was actually operative and had 
some practical utility. That it was not a 
commercial success is not here a controlling 
consideration. The material fact is that the 
method invented and patented by Sawyer 
and Man for the treatment of carbons wes put 
to successful practical use by them in their 
lamp. Nodoubt the commercial value of the 
invention depended much upon the produc- 
tion of a perfect incandescent electric lamp, 
but, nevertheless, the treatment of carbons by 
electrically heating them, while surrounded 
by or saturated with a carbon liquid wasa 
distinct invention. It was an independent 
and valuable contribution to the general art 
of electric lighting. This, indeed, is the po- 
sition of the plaintiff company, for it alleges 
that Weston made and perfected the inven- 
tion as early as the summer of 1877, before 
a perfectly successful incandescent electric 
lamp had been devised by avy cne. 

I bave only to add that it is quite evident 
from the proofs that the issue of a patent to 
Weston was inadvertently made in disregard 
of the expressed views of the examiner of 
interference and the examiners in chief tbat 
Weston was precluded from the grant of a 
patent by reason of the statutory bar of two 
years’ public use disclosed by the evidencein 
a interference proceedings in the Patent 

ce. 

For the reasons above given, and without 
reference to other alleged defences, the bill 
of complaint must be dismissed. 

Let a decree be drawn dismissing the bill, 
with costs. 


Portable Testing Keys. 


While practically all galvanometer and 
other electrical keys are portable in that 
they can be carried about, yet the type 
illustrated herewith, manufactured by Jas. 
W. Queen & Company, Philadelphia, is de- 
cidedly unique and very useful. 

Every ove who bas occasion to make in- 
sulation tests away from a laboratory knows 
how essential] it is to have apparatus that 1s 
reliable, and at the same time adapted to 
surrounding circumstances; that is, accuracy 
must be combined with portability. 

A short circuit key or a contact key that 
can be thrust into one’s pocket will commend 
itself for convenience to those engaged in 
outside work, and we are informed by Queen 
& Company that they can ‘‘ fill the bill” 
with their new products. The keys are 
made of hard rubber, polished, with brass 
connections and platinum contacts, and the 
desired effect is produced bysimple pressure 
of the band. 

As to ‘‘ weights and measures,” none are 
longer than five and a half inches, and they 
weigh not over five ounces each. Three 
forms are now made, viz., single contact, 
double contact and short circuit. 
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The Magnetic Permeability of Special 
Irons fer Electrical Purposes. 


READ AT THE GENERAL MEETING OF THE 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINBERS, CHICAGO, JUNE 6-8, 
1892, BY MILTON E, THOMPSON, 
PERCY H. KNIGHT AND 
GEORGE W. BACON, 


During the last year or two there has been 
a marked change and improvement in the 
qualities of iron used in the construction of 
electrical machinery. It is now generally 
well understood that not only are the 
efficiencies of transformers, dynamos and 
motors increased by improving the quality of 
iron used, especially where this iron is sub- 
ject tochanges of magnetism and consequent 
loss by hysteresis, but also that the capacity 
of any given machine will be greatly in- 
creased by improving the quality of the iron. 
Thus, in the majority of dynamos, the 
capacity of the machine is limited largely by 
the heating of the armature, and the greater 
part of the heat developed in an armature is 
usually produced in the core. If the heat 
developed in the core can be reduced by 
improving the quality of iron used, enough 
extra current may be taken from the arma- 
ture to balance this saving in the core. 
Again, in a dynamo or motor, the principal 
part of the weight of the machine is due to 
the field magnets. If the permeability of 
these field magnets can be doubled by im- 
proving the quality of the iron used for 
their construction, the weight of these mag- 
nets may be reduced in the same proportion. 
In many classes of dynamo machinery, as, 
for instance, railway motors and marine dy- 
namos, this saving in weight and consequent 
increase in the capacity of a machine of 
given weight is of great importance. It has 
long been known that the magnetic value of 
wrought iron is several times as great as 
that of cast iron; but the readiness with 
which cast iron may be moulded to the de- 
sired shape for field magnets has kept it in 
favor for this purpose, in spite of its low 
permeability. A demand has arisen for a 
quality of iron which shall have high perme- 
ability and still possess the quality of being 
easily cast into the proper shapes for field 
magnets for dynamo machinery. 

Many attempts have been made to im- 
prove the quality of cast iron, but for the 
most part with little or no success ; and cast 
iron stands to-day as a metal having nearly 
the same magnetic value for any and all 
qualities, though some slight improvements 
have been effected by some makers, as will 
be seen later. Attempts have also been 
made to produce castings from wrought iron 
and lately with fairly good success. This 
is accomplished in general by melting down 
scrap wrought iron in crucibles, rendering 
it fluid by the addition of a small quantity 
of aluminium and pouring as with ordinary 
castiron. A great many extra precautions 
have to be taken to insure sound Castings, 
and asa rule the castings made from this 
‘*mitis metal,” as it is usually called, are 
rougb and somewhat difficult to work, on 
account of their toughness. These castings 
have shown themselves to be of very much 
higher permeability than cast iron, and 
have rapidly come into favor, especially in 
the construction of railway motors. Makers 
of steel castings have also been experiment- 
ing with a view to producing a metal suit- 
able for field magnets of dynamo machinery. 
Some of them have been very successful in 
this undertaking, and steel castings for field 
magnets are to-day an undoubted success. 
Manufacturers of sheet iron have also been 
trying to keep up with their fellow workmen 
in this line, and not a little experimenting 
has been done with a view to the production 
of better qualities of sheet iron. 

The writers have recently made, in the 
laboratory of Cornell University, quite a 
number of tests of samples of various spe- 
cial irons from different manufacturers 
throughout the country; it was believed that 
some of the results obtained would prove of 
interest to the general electrical fraternity. 
The method used for these tests was a modi- 
fication of that used by Rowland, the 
samples being prepared in the form of 
rings, and wound with two sets of windings, 
a primary and a secondary. The mag- 
netizing current was passed through the 
primary circuit and measured by means of 
a Weston ammeter. A ballistic galvanom- 
eter placed in the secondary circuit meas- 
ured by its throw the magnetic induction 
due to any given change in the magnetizing 
current. 

Two different plans were tried in taking 
the curves and found to give slightly differ- 
ent results. The first was the reversal 
method, in which the current was com- 
roenced at its maximum value, and its 
direction reversed several times by means of 
a reversing switch, in order to bring the 
magnetism up to its full value, the second- 
ary circuit being open during this operation. 

The secondary was then closed through 
the galvanometer, the current reversed and 
the induction measured by the throw. The 
current was then slightly reduced, reversed 


ELECTRICAL REVIEW 


several times as before, and the induction 
again measured on reversing the current. 
In this way the magnetizing current was 
gradually reduced to zero, and from the data 
thus obtained, curves were plotted with 
magnetic lines per square centimeter for 
ordinates and magnetizing force for abcissx. 
In the other method, which was used for 
taking most of the curves, and which 
gives results more nearly like those 
obtained by Hopkinson, and which are 
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ured by the throw of the galvanometer. 
The current was then slightly increased and 
the deflection of the galvanometer again 
noted. And so on up to the maximum 
magnetizing force, the current being grad- 
ually increased step by step. The current 
was then reduced step by step to zero, re- 
versed and increased step by step to a maxi- 
mum equal to that of the other direction. 
This descending and reversal curve was 
taken simply to serve as a check upon the 
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Fig, 1.—PERMEABILITY CURVES. 


generally accepted as standards for wrought 
and for cast iron, the sample was first com- 
pletely demagnetized. In some cases this 
was done by simply reversing the current 
through the primary and at the same time 
gradually reducing it to zero. By this 
method, however, no samples except those 
composed of wrought iron sheets were suc- 


demagnetization and upon the accuracy of 
the observations of the ascending curve, and 
only the latter was plotted. Curves obtained 
from the same sample by the reversal method 
aud by the step by step method were found 
to differ from eacb other by eight or ten per 
cent, at maximum values, the curves by the 
reversal process reaching the higher values. 


























July 2, 1892 


large number of samples of the same kind of 
metal having been tested. Referring io 
these curves, Plate I presents curves of 
two samples of steel castings from two 
different companies. The curves show 
both samples to be of very good quality 
sample No. 1 being slightly the better of the 
two. Plate Il shows two more curves of 
steel castings, No. 3 being an average curye 
of abouta dozen different samples of stev! cast. 
ings furnished by one maker, and No. 4 be. 
ing an average curve of several sampies of 
steel castings furnished by another com apy, 

The different samples represented in curve 
No. 3 did not differ very materially from 
one another, and there was but a very light 
difference in the samples represent:d by 
curve No. 4. Curves Nos. 1,2 and © were 
taken by thestep by step method, while 
curve No. 4 was taken by the reversg} 
method, which will account for the high 
value of this curve, in a measure, tho.zh it 
is very probable that the quality of th - stee] 
represented by No. 4 was somewhat ‘etter 
than thatof the othersamples. The cu: \eson 
Plate III wereall taken bythe reversal m: ‘hod, 
Curve No. 5 is the average of two di! erent 
samples of wrought iron castings fri n the 
same maker, the two samples, prepa‘ed at 
different times and from different pou ings, 
showing almost identical qualities. Th mag. 
netic value of mitis metal, as shown by curve 
No. 5, differs very little from that of » cel of 
good quality, as shown by curve . & 
Curves Nos. 6 and 7 are from two sam; Jes of 
sheet steel of somewhat peculiar man-ifact- 
ure, inasmuch as they are said to contain 
no manganese, that element being pc:baps 
the most objectionable impurity in milc steel, 
as far as its magnetic properties are con 
cerned. 

The two samples from which the curves 
were taken were made as an experimen’, and 
by slightly different processes. They show 
excellent magnetic values, especially \o. 6, 
and seem to indicate that wheel stee! may 
some day come into extensive use for irma- 
ture cores, etc. Curves Nos. 8, 9 and !0, of 
Plate IV, are from three different sam) ies of 
sheet iron, used for armature cores and 
transformers by three well known ele: irical 
companies. Neither of these is up to tiieval- 
ues given by Hopkinson for good wrought 
iron, but the difference in the method of 
taking the curves may account, in a me: sure, 
for their being lower. These curve: were 
taken by the step by step method. (rves 
Nos. 11, 12 and 13, of Plate IV, are from 
three different samples of cast iron, usd by 
three electrical companies for field magnets 
of dynamo machinery. Sample No. 1i isan 
ordinary quality of cast iron and  ciffers 
from the values given by Hopkinson for cast 
iron by only an inappreciable quantity. No. 
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cessfully demagnetized, which might suggest 
that the foucault currents, set up by the 
reversal of the magnetizing current, tended 
to keep up the magnetization. An alter. 
nating current of both high and low periodic- 
ity was also tried without success, and it 
was only by finally beating the samples to a 
cherry red heat and allowing them to cool in 
air, so as not to change materially their soft- 
ness, that total demagnetization was ob- 
tained. The sample being demagnetized, a 
small current was passed through the 
primary and the induced magnetism meas- 
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The magnetization of field magnets of dy- 
namo machinery would probably reach values 
higher than that given by either of these 
methods of testing, for the iron being sub- 
ject to vibrations from the rotating parts of 
the machine, and being at the same time 
under a continuous magnetizing force, would 
no doubt reach as high magnetic values as 
could be obtained by any method of testing. 

The results obtained are embodied in the 
accompanying curves, which present the re- 
sults of tests on samples of iron from a 
dozen different companies, in many cases a 
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13 is rather peculiar, in that for high values 
of magnetizing force it is slightly better thav 
ordinary cast iron, while for low values it} 
much poorer. Its magnetic properties afé 
more like those of hard steel than of cast 
iron, No. 12 shows a metal whose magnetic 
value is from 10 to 15 per cent. higher thaa 
ordinary cast iron, the curve still keeping #8 
same general shape. This sample woul 

seem to indicate that there 7s such a thing 4 
improvement in the magnetic qualities o! 
cast iron. Curves Nos. 14 and 16 represet 
two different samples of wrought iron, U 
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by two electric companies for field magnets. 
These curves were taken by the reversal 
method, and indicate for the metals a value 
considerably below that of the best wrought 
D. 
pe ves Nos. 16 and 17 are both from the 
same steel casting, and show the difference 
between the-step by step method and the 
reversal method. Curve No. 16 is by re- 
versal and No. 17 by step by step. Curves 
Nos. 18 and 19 are both from one sample of 
sheet iron, No. 18 being taken by the reversal 
method and No. 19 by the step by step. A 
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Analyses of Glass Used in the Man- 
ufacture of Incandescent 
Electric Lamps. 





BY DURAND WOODMAN, PH.D., IN ‘‘ JOURNAL 
OF THE AMERICAN CHEMICAL SOCIETY.” 





In the manufacture of incandescent lamps 
there is a certain percentage of loss due to 
what may be termed spontaneous breakage; 
lamps, apparently well made, cracking at 


some part without having been subjected to 
any shock or blow. 

A reasonable amount of loss in this way is 
unavoidable, from one cause or another, but 
when a certain limit is exceeded some special 
cause is suspected, as carelessness in the 
glass blowing department, want of sufficient 
annealing, and the like. 


similx: difference in the two methods is in- 
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dic by these two curves. Plate Vis an 
attent at a comparison of some of the 
m nteresting of the curves mentioned 
abi Curve No, 20 is Hopkinson’s curve 
for ughtiron. Curve No. 23 is an aver- 
age . urve for steel castings as made by four 
diffe:cnt companies. Curve No. 21 is a good 
quality of steel casting by the reversal 
metliod, and No. 22 is an average of mitis 
met! by the same method. Curve No. 24 
is Hopkinson’s curve for cast iron, and No. 
25 is an extra quality of cast iron, which 
would seem to show that there is still a 
chance for the standard of cast iron to be 
raised. A comparison of curves Nos. 20 and 


23 shows that the magnetic value of the 
average steel casting is only about eight per 
cent. below that of the best wrought iron, 
and from curve No. 21 we might infer that 
it would be perfectly safe to use for the best 
steel castings the magnetic values given by 


Hopkinson for wrought iron. Comparing 
curves No, 21 and 22 we see that there is 
pract'cally very little difference in the mag- 
netic values of steel castings of the best 
qu and mitis castings, and there seems 
to be no good reason for believing that the 
former cannot be made of quite as good 


qua’ ‘ty as the latter. 

paring both of these metals with 
curve No, 24, their magnetic values are so 
far .perior to that of cast iron, that it seems 
quit> certain that only the cost of production 
can stand in the way of their rapid and 


almost universal introduction for field mag- 
net: of dynamos and motors. When we 
con-\ler that the cost of steel rails is but 
little different from that of cast iron, it seems 
reasonable, to suppose, that when the art of 
mak‘ig steel castings comes to be better 
knuivn and more fully understood, and 
bet'cr facilities are provided for their man- 
ufacture, such castings can be produced at 
a cost but little in excess of that of cast iron. 


Con .dering, then, the great superiority of 
cast steel over cast iron for electrical pur- 
poscs, it seems safe to predict that the da 


is not far distant when steel castings will 
almost entirely replace cast iron in the con- 
struction of dynamo machinery, and the 


improvement in such machinery resultin 
from this change will be, perhaps, one of 
the greatest steps that has ever marked the 
progress of the electrical industry. 


me 





Residents of Fifth avenue have pe- 


titi ‘ced the New York Board of Electrical 
Conirol for are lights on that aristocratic thor- 


Ougiifare. Mayor Grant says that when the 
Board of Electrical Control proposed to build 
& subway on Fifth avenue, above Forty- 
second street, two years ago, the owners of 
Property objected to having the avenue torn 
up, and therefore the work was not done. 


casionally (c) where the exhausting tube is 
sealed on at the apex of the bulb. 

In addition to the internal strains existing 
in any such glass work, the lamp bulb, when 
finished, is subjected externally to the full 
atmospheric pressure and to sudden heat 
strains from the instantaneous turning on of 
current, as occurs in perhaps a majority of 
lamps in use. 

This combination of strains being consid- 
ered, it isevident that differences in the glass 
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Fie. 5.—PERMEABILITY CURVES. 


used for the bulb and stem, and consequent 
differences of coefficients of expansion 
which, in ordinary glass work would not 
be of importance, will become manifest 
here, 

Glass blowers know that similar grades of 
glass should be used together, but they are 
able to work up grades of glass differing in 
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Fie. 6.—PERMEABILITY CURVES. 


The difficulty often passes by during the 
efforts to control it, without any satisfactory 
explanation either of the trouble or the cause 
of its cessation. 

The lamp bulbs may crack (a) where the 
platinum wires are sealed in, or (>) where 
the ‘“‘stem” carrying the wires and carbon 
filament is joined to the bulb proper, or oc- 


composition more than is permissible in in- 
candescent lamps. 

I have had an opportunity to make some 
analyses of the glass used at a time when the 
percentage of spontaneous breakage was ab- 
normally large, and when every care-in 
making up the lamps, annealing, etc., was 
unavailing. 


241 


ANALYSIS OF GLASS ROD, TUBE AND LAMP 








BULB, 
Rod, 108. Tube, 109. Lamp Bulb, 112. 
K,0 1.388 20 2.32 
Na,O 15.06 9.05 14.50 
Cad 2.15 —_ 6.40 
MgO 0.70 — 0.93 
MnO ace. 
Fe,0; 1.02) 1.65) 1.45 
1,05 5 ‘ 

PbO 16.81 19.88 1.39 
SiO. 63.44 65.16 72.85 
Cra0s trace. trace. trace 

100.56 99.89 99.34 


These results explaiued the trouble from 
breakage in lamps made up from these 
grades of glass. 

During the investigation, samples of glass 
of lamps by several different makers were 
analyzed; one of them, an English lamp, 
gave the following figures: 

ANALYSES OF BULB AND STEM OF ENGLISH 
INCANDESCENT LAMP, 


Bulb, 115. Stem, 116. 





99.31 

This bulb was a very brilliant clear glass. 
While nothing is known as to the percentage 
of breakage in the manufacture of these 
lamps, it is evident that no special effort has 
been made to use the same glass in both 
parts of the lamp. Another lamp (of Amer- 
ican manufacture) was examined and found 
to be of the same glass throughout, as 
shown below: 


Bulb, 118. Stem, 114. 


6.91 


Pabainee 
RETRS 


traces. 





98.97 

It should be said here that no proof has 
been obtained as to the possibility that some 
glasses of different composition may have 
similar coefficients of expansion, certain 
constituents compensating each other, but 
as it isa simple matter to obtain glass of 
practically the same composition for all parts 
of a lamp or any other complex glass work, 
problems connected with the coefficiency 
of expansion need not necessarily be taken 
into consideration, 
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The Motor-Man. 








BY SHANDY MAGUIRE IN ‘‘ LOCOMOTIVE 
ENGINEERING JOURNAL.” 





I would like to sing in a pleasing strain, 
Yet, I fear I'll end in a sad refrain; 

For the subtle forces of nature now 

Are employing many a thoughtful brow, 

In the field of progress, or and night, 

To r them in and hold them tight, 

*Till steam shall yield to the lightning plan, 
And the engineer to the motor-man. 


Let the sceptics scoff on every hand, 

Let them doubt when they cannot understand; 
But the mighty forces of steam must yield 

To a mightier force, now scarce concealed 
From the public view, but the gauzy veil 

May be soon pulled off, and upon rail 
There will come a change in time's briefest span, 
When we all must bow to the motor-man. 


When Galileo preached his creed, 

But few of his listners did him heed; 

When Watts saw the lift of the kettle's lid, 

He knew underneath there were forces hid; 
When Fulton first launched his tiny boat, 
Who'd dream of the now afloat? 

And when Morse his wires o'er the house-topsran, 
Who'd think of the coming motor-man? 


Alas, alas! for the e eers, 

How their bones will bleach in a few more years 
In the bonerar’s over the country wide, 

Where we'll all be thrown, bereft of pride. 

We may then sit down, and our cuds can chew, 
Telling stories of s when we filled the view 
Of the — eye, when we led the van, 

Ere we heard a word of the motor-man. 


What a mass of so) wo my ne weg 
y! 
eers. 


I have chorused up for many a 
How I tickled the ribs of the engin ‘ 


But I cannot sing for the motor-man. 
| qm pow s00 ohh 00 San anew, 

I shall end my days with the engine's crew; 
For the dynamos and the i jars 

I no more could catch than distant stars. 
In the cabs we reigned with a swing supreme 
In the glorious days of the age of steam; 

We must march in a ghostly caravan 

When we're crowded out by the motor-map. 


In London an incandescent lamp sheds 
its pleasing rays from the top of a barber 
pole. Electrical engineers are thus told 
where they can find an electrical barber of 
skill and enterprise. 
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Those who have not enjoyed the luxury of 
an electric fan during these hot days have 
missed a great deal. The great variety of 
fans offered makes selectioneasy. They are 
now made to set on a desk, suspend from the 
ceiling, in a bracket form, and of a revolv- 
ing type. If aman were to surround him- 
self with a series of fans running at full 
speed, the chances are that he would quickly 
become a good specimen of that curious 
phenomenon, omus frappé, which is Bos- 
tonese. 





These remarks, in comparison of the elec- 
tric light and gas, are made by our London 
contemporary, Industries: 

‘*It is frequently urged that the high price 
of coal in any locality militates against the 
introduction of the electric light. As a mat- 
ter of fact, itisthe other way. Where coals 
are dear electric light cannot be cheap, but 
gas must be dear. The cost of the coal is 
only a small item in a central station, but it 
is a much more serious matter in a gas 
works. The dearer coal is, therefore, the 
more chance electric light has of competing 
with gas. We say competing with gas, but 
so far electric light is, of course, much dearer 
than gas. The real competitor of gas is not 
electricity, but petroleum.” 





In an interview with Mr. George J. Gould, 
the elder son of the railroad magnate, pub- 
lished in Once a Week, Mr. Gould is quoted 
in part as follows: 

‘We can do without the lost arts. We 
have new-found arts that are superior. There 
are a thousand years of progress in the elec- 
trical discoveries alone, and greater wonders 
are still to be disclosed. If steam loccmo- 
tives are not entirely dispensed with I shall 
be greatly surprised.” 

These are remarkable words from the well- 
informed son of a remarkable man. It is 
certainly encouraging to the faithful ones in 
the electrical art to hear a man so intimately 
connected with great railroad interests ex- 
press himself in such hopeful language. 


PLEASE GIVE YOUR POST OFFICE 
ADDRESS. 

The REVIeEw is in receipt of a great many 
requests for sample copies, as well as orders 
from new subscribers, and in several cases 
recently both orders and requests have not 
included the post office address of the writer. 
We have several before us at the present 
time. Wetrustif this note should be seen 
by any of these would-be subscribers that 
they will write us again and be careful to 
give post office address in full. 





TO THE SCOLDED ONE. 

We have been a silent but interested wit- 
ness of the scolding which our esteemed 
contemporary, the Hlectrical World, has de- 
livered to one of the youngest aspirants for 
attention in the field of electrical journalism. 
As we are a thorough believer in fair play, 
one at a time, and as the subject of the 
scolding is none too strong, we have waited 
until now to make a remark or two. 

One or two editorials in our esteemed con- 
temporary called forth from the scolded one 
an apology which wound up in a diminuendo 
of extreme meekness. We presume that we 
shall draw forth the same meek excusce— 
that of having been imposed upon—from 
the scolded one, but perhaps we may not. 
The point in question is this: On page 192 
of the May 4, 1892, number of the scolded 
journal is the fourth part of an article on 
‘*Electricity in the United States Navy.” 
Fig. 15, illustrating this article, is a pen and 
ink drawing of a Gatling gun operated by a 
Crocker-Wheeler motor. The illustration 
is copied almost line for line from a pen and 
ink drawing of the Gatling gun which ap- 
peared on the first page of the ELECTRICAL 


Review for October 4, 1890. The illustra- 
tion in the REVIEW was the first one to ap- 
pear of this new method of operating Gat- 
ling guns, and was mentioned at that time 
as a great triumph for the Crocker-Wheeler 
Motor Company. The only difference in the 
two illustrations is that our scolded contem- 
porary has attempted to place the gun on 
what we suppose to be the bulwark of a 
vessel. Our gun was standing on the floor, 
as it really was when the sketch was made. 

Considering the peculiar ideas of journal- 
ism which prevail in the office of our scolded 
contemporary, the above act may not be re- 
garded by it as plagiarism. 





THE SPANISH TELEGRAPH STRIKE. 

The entire telegraph service of Spain is ata 
standstill, a general strike of operators having 
taken place last week. A novel feature of 
the strike is the planadopted by the operat- 
ors to render the service ineffective. The 
government suddenly found all communica- 
tion by wire stopped, though the telegraph 
system was apparently in good working 
order. The operators did not leave their 
posts, but when asked to send messages they 
signaled as usual, and informed the officials 
that there was no response to their calls for 
the distant offices. This sort of passive re- 
sistance puzzled the officials. The Home 
Secretary in Madrid and Governors of the 
various provinces entered the offices escorted 
by gendarmes, and ordered the operators to 
establish communication in their presence. 
The operators replied respectfully, after 
calling the offices as commanded, that they 
received no answer, and, therefore, could not 
send the messages offered. 

Business on the Bourse was paralyzed, 
and it was feared that seditious factions 
would seize the opportunity to create a revo- 
lution. 

The first despatches which the govern- 
ment was able to send to the provincial 
governors were put through by the courtesy 
of the railway officials over the wires gener- 
ally devoted to train orders. The railway 
operators were in sympathy with the strik- 
ers, and would not handle the government’s 
messages ; but some of the railway officials, 
who are practical telegraphers themselves, 
manned the wires and transmitted the mes- 
sages. 

‘The operators struck because their appeals 
for the redress of a number of long-standing 
grievances were disregarded. The immedi- 
ate cause was the appointment of a postal 
officer of only three years’ service to the 
office of director of the central office, in 
Madrid, over. the heads of officers of 30 
years’ service. There is, as yet, no indica- 
tion as to which side is likely to win in the 
contest 
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ANTIDOTE FOR, ELECTRIC SHOCK 


Is it too much to expect that the medica) 
fraternity will discover an efficacious anjj. 
dote for electric shock? Many unusug] 
features are presented in cases of this de. 
scription, but nearly all possess in common 
the evidences of unconsciousness or appar. 
ently suspended animation. It has beeu the 
custom of electrical workmen to immedi ately 
lay on the ground a person who has beep 
shocked. The idea seems to be that the 
body is a sort of storage battery, and that 
contact with the earth effects a ground and 
discharge. The more probable theory is that 
the fresh air revives the patient. In shocks 
of a serious or fatal nature, it has been 
shown that the blood corpuscles of the vic. 
tim have undergone an organic change. Can 
this be corrected and the blood norms!ized 
by the injection of adrug? An amateur ip. 
vestigator is reported to have found the’ the 
insertion of aromatic spirits of ammonie into 
the body of a bird which had received g 
shock brought the animal back to life . fter 
all signs of animation had disappexred, 
This question affords an interesting fiel: for 
experimentation and it might bring fame to 
the physician who will devote his time and 
talents to a scientific investigation of it. 





THE RECENT DECISION ON TiizE 
WESTON LAMP FILAMENT 
PATENT. 

The decision of Judge Acheson, handed 
down June 19, at Trenton, N. J., adverseto 
the Weston patent for the hydro-carbon 
treatment of incandescents in the case of 
the United States Electric Lighting (om- 
pany vs. The Edison Lamp Company, sv’ tles 
an old controversy between Edward Weston 
and Sawyer and Man as to which was the 
prior inventor. Sawyer and Man obtaineda 
patent, No. 211,262, for the process on .Jxnu- 
ary 7, 1879, and also a patent on the product 
No. 229,335, dated June 29, 1880. The claim 
in the latter patent is ‘‘ carbon consolid:ted 
and purified by electrically treating it, in 
combination with a carbonaceous subst:uce, 
for the production of electric burners.” 

Edward Weston applied for his paten! on 
May 27, 1881, claiming the process, anc his 
application was put into interference with 
Sawyer and Man’s process patent and the 
Commissioner of Patents decided the ‘:ues- 
tion of priority in favor of Weston and 
granted his patent, No. 806,930, on Octuber 
21, 1884. The Weston patent belonged to 
the United States Company and the Sawyer 
and Man patents to the Consolidated |} lec- 
tric Light Company. In 1885 the Concoli- 
dated Company brought suit against the 
Edison Electric Light Company upon the 
Sawyer and Man process patent, and icsti- 
mony was taken in that suit in 1886, wiich 
showed that the Edison Lamp Company !iad 
made use of the process to a limited 
extent. This suit is still pending. “he 
Westinghouse Electric Company having 
acquired control of the Consolidated «nd 
United States companies, the titles to the 
rival hydro-carbon patents came under its 
control, and as it was desirable to asceriain 
by judicial determination which patent was 
the valid one, suit was brought in the nime 
of the United States Electric Lighting C.m- 
pany 0s, the Edison Lamp Company, in New 
Jersey, and the proof of infringement was 
the same asin the Consolidated Compa:y’s 
suit, the same evidence being stipulated from 
one case into the other. 

The Edison Company, in the Consolidated 
suit, set up Weston as a defence against ‘he 
Sawyer-Man patent, and in the United 
States Company’s suit they set up Sawyer 
and Man as a defence against the Weston 
patent, and in the United States Company's 
suit the same testimony which was taken in 
the interference case in the Patent Office was 
used, it being stipulated into the suit. 
Judge Acheson reverses the Commissioner 
of Patents, and decides that Sawyer and 
Man, and not Weston, were the first invent- 
ors of the hydro-carbon process, so that the: 
suit, while against the title which the West- 
inghouse Company received from Weston, 
isin favor of the title they received from 
Sawyer and Man. The Edison Company 
had little at stake in the matter, as the extent 
of their use of the process, as shown by the 
testimony, was very limited. 
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CORRESPONDENCE. 


OUR LONDON LETTER. 


The Effect of this Action of Our Legislators 
mav be indefinitely deferred by the dissolu- 
tion of Parliament, whichis now imminent, 
but, meanwhile, we may congratulate our- 
seives op the generous spirit of concession 
shown by the postmaster-general, Sir J. Fer- 
guscn, in the recent discussion on the tele- 


L—} 


era and telephone services, which he in- 





forms us are now to be regarded as one. 
The public demand for them he fully recog- 
pi and he promises to give them liberal 


su rt. Indeed, the extension of the serv- 
ic stated by the right honorable gentle- 
m s really surprising.- ln 10-years, 2,722 
telcv raph offices had been opened. For the 


last i.ve years there were from 220 to 340 


oper dina-year. This year the number of 
ad ynal offices opened would be more than 
40 

Ths Society of Arts have awarded the 
Albert medal for the present year to Mr. 
The sas Alva Edison, in recognition of the 


dis uished services rendered by him to 
the ygress of electric lighting, telegraphy 
an e telephone. This is the second time 
in history that this coveted prize has 
be urried off by an American. In 1884, 
it ; given to Captain Eads, for his emi- 
nt services to science—principally his 
gre.’ engineering works at the mouth of the 
M sippi. The medal was instituted in 


18° as a memorial of the Prince Consort, 
wl id been for 18 years the president of 
th ‘iety ; and it is awarded annually for 


dis: guished merit in promoting arts, manu- 
faciures orcommerce. It was first awarded 
to Rowland Hill, and among the men of 
st e who have since received it we find 
F iy, Whitworth, Liebig, Lesseps, Bes- 
se Siemens, Armstrong, Thompson, 
Je Hofmann and Helmholtz. 

Board of Visitors of the Royal Ob- 
ser. tory, at Greenwich, made their annual 


vi ion of that establishment on last Satur- 
d hen the Astronomer Royal submitted 
atu: and most interesting report. His ob- 
servtions of the sun during the past year 
h en very frequent and very satisfactory. 
Ph ‘ographs of the great source of light 
W taken during that period 219 times; 


al he solar activity, as shown by ‘the 
charges on its surface had remarkably in- 
cre: cd. The question of the association of 
th sun spots, with the magnetic disturb- 
al on our earth, becomes thus one of 


gre: ier and more practical interest. It ap- 
I i, from the Greenwich Records since 
ik]. that most of the magnetic storms oc- 
( | when an exceptionally large spot was 
V on the sun, near the center of the 


li r about the time of some great change 
I un spot, also that magnetic storms 
Ww zenerally characterized by a sudden, 
in movement of the magnets, simultane- 
ol all parts of the earth. In .connection 
W the magnetic department, attention 
W rawn to the fact that the passage of 
tr on the electric railway, four and one- 
h iiles from the observatory, seriously 
di bed the instruments. 

Most Important Event in the London 
é ical world since my last communica- 
ti ould seem to be the report issued by 
tl int select committee of the Llouse of 
Lor '!sand the House on the projected sub- 
W of London. Six schemes were sub- 
mii'cd to the committee: The Great North- 
é id City Railway, the Central London 
Railway, the City and South London Rail- 
W the Waterloo and City Railway, the 
] Street and Waterloo Railway, and the 
I stead, St. Pancras and Charing 
( Railway. The first is designed di- 
r to provide for the immense and in- 
crcing traffic of the Great Northern lines. 
ri, others are intended to relieve the over- 
( ing of our metropolitan thorough- 
f and to afford more easy and abundant 
( unication between the city and the 
suvorbs. Not only are these routesapproved, 
! e opinion is expressed that in the near 
f they will require to be extended and 
mu.'iplied; and the evidence of the various 
eli ent experts examined upon the occasion 
Wa conclusively in favor of the sufliciency 
of cleetricity as a motive power, and its pe- 
cul ar adaptability for underground tubular 
ra.lways, while the method of cable traction 
possesses a special utility in the case of steep 
gradient lines. JOSEPH F FRENCH. 
ne 11, 1892. 





OUR BOSTON LETTER. 


ie Electrical Storm throughout the New 
Ei and States on the afternoon and even- 
lng of June 17 did a good deal of damage. 
ie New England Telephone Company has 
inished putting down a telephone cable 
across the Charles river between this city 
and East Boston. ' 

The W. S. Hill Electric Company, this city, 
Will remove its offices and salesrooms from 
»* evonshire street to its recently enlarged 
Works, at 188 Oliver street, the latter part of 
present month. 


ch 








ELEOTRICAL REVIEW 


Mr. G. R. Lean, formerly identified with 
various electrical interests in this city, in- 
cluding the Sun Electric Light and Bernstein 
Electrical Manufacturing Companies, has 
accepted a position as New England agent 
for the Heisler Electric Light Company. 

Something New.—A 15 ampere open switch 
for small motor circuits, for which there 
has been a great demand for some time but 
no supply, is now being manufactured by 
the W. 8. Hill Electric Company, of this 
city. Great credit is due this company for 
its far-sightedness and enterprise in stud ying 
and catering to the wants of the trade. 

The Mutua! District Messenger Company, 
this city, at its recent annual meeting de- 
clared a quarterly dividend of $1 a share 
and elected directors as follows: Fred. L. 
Ames, Samuel Carr, Thomas Roche, Thomas 
T. Eckert, Charles A. Tinker, George H. 
Campbell, T. L. Larish, Otis Kimball and 
Allen S. Weeks. Samuel Carr was re-elected 
president and A. S. Weeks treasurer. 

Mr. Chas. E. Bibber, general manager of 
the Consolidated Electrical Manufacturing 
Company, this city, has been personally ap- 
pointed the general sales agent for the 
Boston Incandescent Lamp Company. The 
company named was organized recently, 
and are now exclusively manufacturing an 
incandescent lamp said to possess consider- 
able merit as regards efficiency, brilliancy 
and long life. 

Mr. J, R. Lovejoy, for several years iden- 
tified with the engineering department of 
the Thomson-Houston Electric Company, 
is to be married to Miss Mary E. Gould, a 
resident of Lebanon, N. H., on Thursday, 
June 23. . The young couple will start on 
their bridal tour through some of the West- 
ern States immediately after the ceremony, 
and will return to Boston about July 10. 
Prosperity, good health and happiness at- 
tend them. W. 1. B. 

June 25, 1892. 


OUR CHICAGO LETTER. 


Rheostats with the wire imbedded in 
enamel are now being developed at George 
Cutter’s shop, and will be put on the market 
early in the fall. 

George Cutter is developing a line of rheo- 
stats and motor starting boxes with the 
wire buried in enamel, thus making the 
device fireproof and very compact. 

The Enterprise Electric Company report 
the sale of a large amount of Kerite insu- 
lated wire during the past week, having se- 
cured the contract for wiring the Potomac 
and Melrose flats on the South Side. They 
are also having a large call for Enterprise 
annunciators. 

The Chicago Office of the ‘* C. &C.” Electric 
Motor Company, located at 201 Madison 
street, is having a great demand for their 
well-known fan motor, and report many 
sales recently. They are rapidly stocking 
up the large store which they occupy, and 
are now in a position to supply the trade 
promptly. 

A Severe Electrical Storm visited Chicago 
Wednesday evening, which was confined 
principally to the s)uthern portion of the 
city and caused much damage in the vicinity. 
The dome of the Fisheries Building at the 
World’s Fair was struck by lightning, but 
the damage done was slight and the portion 
will be rebuilt at once. 

R. J. Randolph, representing the Duplex 
Electric Company, Cory, Pa., reports West- 
ern business largely on the increase, and has 
been obliged to cancel orders on account of 
the rush at the factory being so great that it 
is impossible to supply the demand. They 
are increasing their capacity and will soon 
be ing position to extend their trade and fill 
all orders promptly. 

The Iilinois Electric Lamp Company will 
put on the market a new incandescent 
alternating lamp-.of any candle-power, 
also a new waterproof lamp for damp places, 
such as distilleries, breweries, mines, etc., 
by which only one contact has to be made 
direct with the wire, and no sockets used at 
all. Patents for thislamp have been applied 
for and allowed in the Patent Office 

The Central Electric Company reports hav- 
ing sold during the past week 150,000 of 
assorted sizes of interior conduit, with 
elbows, junction boxes and couplings. The 
Central Electric Company are the general 
western agents for the Interior Conduit and 
Insulation Company, manufacturers of the 
tube, and carry a large stock of it on hand 
at all times, which enables them to fill orders 
promptly, and to meet the growing demand 
of the business. 

The Okonite Company are to be congratu- 
lated upon the continuous success of their 
high grade wire, the sales for the past week 
amounting to upwards of 1,000,000 feet, 
through the hands of the Central Electric 
Company, their general western agents. 
One single order amounted to 225,000 feet, 
besides a constantly increasing demand 
among the regular customers. The large 
stock held by the Central, of all sizes of 
wires, coupled with the excellent quality of 
the product, is perhaps some reason for 
the favor with which the wire is regarded. 

Chicago, June 25, 1892. M. J.B 


Distributing Rotary Currents. 


In the ordinary systems of distribution of 
multiphase or polyphase alternating cur- 
rents, the lamps are placed in parallel arc 
between two of the conductors, so that if it 
be a triphase system the lamps should be 
placed between the three supply conductors 
in groups of two. 

According to Du Bois Reymond, this 
arrangement is open to the very serious ob- 
jection that every separate wave of current 
transmitted through the three conductors 
distributes itself among the group of lamps 
in circuit, which are coupled in pairs in 
series; consequently, the average quantity of 
current in. the three separate conductors is 
considerably greater than that in the indi- 
vidual lamps. 

In order to avoid this objection and 
equalize the current through the several con- 
ductors, this gentleman, in a recent United 
States patent, proposes the system illustrated 
i 1 
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in the accompanying diagram. In this dia- 
gram the three wires, a’, b’, c’, are supplied 
by atriphase alternating current generator 
of high potential, and areducing transformer, 
indicated at T!, is used to furnish the sup- 
ply currents of a local distributing plant. 

The three low potential wires of the trans- 
former are connected with their local dis- 
tributing wires a", b", c’, andthe lamps are 
placed in parallel arc between these wires 
anda fourth equalizing wire V, which per- 
mits the independence of the lamps to be 
maintained, both as regards the group in 
which they are included and the other groups 
fed by another pair of supply conductors. 

It will thus be understood that N alternat- 
ing currents of equal period amplitude and 
successive phase may be transmitted over N 
conductors to the place of consumption, and 
then transformed and distributed through N 
plus 1 conductors, and lamps such as require 
but a single alternating current included in 
circuit between any one of the N conduct- 
ors and the 1 conductor, thus forming the 
best arrangement to divide the whole num- 
ber of lamps by the whole number of cur- 
rents transmitted, the quotient being the 
number of lamps to be placed in each group. 

The patent is dated June 21, 1892, and 
assigned to Siemens & Halske, of Berlin. 


The Magnetic Separator Company. 
To THE EpitTor or ELectricaL REVIEW: 

We notice in your issue of June 18, 1892, 
a communication from the International Ore 
Separating Company, by Harvey 8. Chase, 
treasurer, denying the fact of a suit having 
been brought by the Magnetic Separator 
Company against the International Ore Sep- 
arating Company for infringement of certain 
patents on ore separators, and process of 
separating ores, owned by the former com- 
pany. Notwithstanding the denial, the fact 
remains that suit was brought by the Mag- 
netic Separator Company in the United 
States Circuit of New Jersey, as stated in 
your issue of June 4; the complaint having 
been filed with the Court at Trenton, N. J., 
and the subpoena issued May 16, 1892. 

The motive of the defendant company in 
denying the fact of the suit having been 
brought is not fully apparent to us. Some 
difficulty has been encountered by the United 
States Marshal in obtaining personal service, 
but in view of their threats, and for your 
protection, we have taken pains to secure a 
certified copy of the bill of complaint and 
subpeena from the files of the Court at Tren- 
ton, N. J., and herewith enclose the same to 





you. Very truly yours, 
Tue Macnetic SEPARATOR Co., 
June 23. By C. M. Bari, Manager. 
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Letters from a Laboratory. 
BY JULIAN A, MOSES. 

The exact similarity in conditions attend- 
ing the repetition of experiments is a great 
element of success. One should be very 
careful before coming to a conclusion that 
his premises are correct. A striking exam- 
ple of this was recently presented to my 
notice. 

A dentist came into my laboratory the 
other day and said: ‘* See here, 1 can’t, for 
the life of me, understand what is the matter 
with me. All my patients complain that 
when I first put an instrument into their 
mouths it pains them fearfully.  l’ve 
thought it all over, and have come to the 
conclusion that my instruments must be 
magnetized or bewitched, or I am. l’ve 
brought over some of them to have them 
examined. Just let me show you what l 
mean. Have you got a sensitive tooth?” 

I potnted to a molar then under process of 
repair. He unwrapped some of his instru- 
ments, and selecting one, gently inserted it 
into my open mouth and touched the filling in 
my tooth. All 1 felt was the instrument 
touching the filling; I experieaced no pain. 

**Good heavens, man!” said he, ‘* what 
nerve you have. What fortitude. What—” 

** Nonsense,” I exclaimed, ‘‘ 1 didn’t feel 
anjthing.” 

** Well,” said he, ‘‘ looking puzzled, ‘‘ you 
are the first man that hasn’t yelled when I 
touched his tooth since I moved into my 
new office. 1 can’t understand it.” 

1 told him I would come around to bis 
office in the afternoon and see if 1 could find 
out what was the matter. 

Later in the day I called to see him. 

‘* Well, have you got it yet?” he asked, 
as he walked across the carpet and shook 
hands with me. 

**I hadn’t one second ago,” 1 answered, 
‘but I have now. Did you notice what 
happened when you shook bands with me?” 

‘** Nothing but the electricity.” 

‘‘That’s just it. Every time you walk 
across the floor to your cabinet for an in- 
strument, you get a small charge of elec- 
tricity in your body,.and naturally, as soon 
as you touch the sensitive touth of the 
patient, the delicate nerve received the charge 
through your instrument—hence the pain. 
The reason why I felt no shock in the lab- 
oratory was simply because there was no 
carpet for you to rub your feet on before 
you touched my tooth.” 

Here we see that merely the want of a 
carpet on the floor allered entirely the con- 
ditions for a successful repetition of an ex- 
periment that had apparently no connection 
with the presence of a carpet. 

I never will forget my chagrin and the 
time and labor lost on a determination that 
I once made of the magnetic dip for a certain 
locality when I returned home that night 
and gazed sorrowfully at the number of 
iron pails in my shoes. Never before did I 
so forcibly recognize the fact that horses 
and mules are not the only animals that 
have iron in their shoes. A pair of rubber- 
soled shoes next day helped me materially 
in making a correct determination. 

Who knows how many valuable inven- 
tions have been lost to the world due to the 
failure of the experimentor in not having 
his conditions completely and accurately 
recorded ? 

Some one once said: ‘“‘It is the unex- 
pected that always happens.” 

This, of course, in a well planned and well 
conducted laboratory, is more likely to be 
the exception than the rule, and I believe a 
few points intended to prevent the happen- 
ing of the unexpected will not be out of 
place. . : 

All authorities recommend and advise a 
thorough and most exact account of all the 
minutie of an experiment, as the slightest 
change of the conditions is liable to spoil 
everything. 

A habit of exactness is of the utmost im- 
portance. When I say exactness, 1 mean 
not only the correct reading or recording of 
instruments and data, but I include the little 
extra precautions, such as keeping all in- 
struments out of the way of draughts, or 
noxious fumes, etc. Dampness may often 
be an impediment in the path of success, 
and it is astonishing how a little calcium 
chloride or glacial phosphoric acid will help 
along the correctness of results, This may 
seem a trifle, but 1 know of a case where 
the want of an absorbent of moisture ruined 
a month’s work. 

Convenient jars for holding the de- 
linquescent material may be made from a 
small china match holder, which, when not 
in use, should be securely closed with a well 
paraffined cork. A cement composed of 
equal parts of beeswax and resin, melted: 
together and poured while hot over the- 
cork, will effectually prevent moisture from. 
entering the jar and spoiling the contents for- 
future use. 
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A New Controller for Railway Motors. 

The Thomson-Houston Electric Company 
has for a long time been engaged in experi- 
ments, having in view the development of a 
controller for railway motors that would be 
an improvement on those now generally 
used. 

The principle upon which the new con- 
troller is based is the shifting of the con- 
nections of two motors from series to mul- 
tiple, so that for slow speed the two motors 
will be in series, giving in consequence a 
high counter electromotive force (that of 
each motor being in series with that of the 
other) at a low rate of speed, while for 
higher speed they are connected in multiple, 
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BLECTRICAL REVIEW 


The Railway Equipment Company. 

After much trying delay, the Railway 
Equipment Company, successor to the Elec- 
tric Merchandise Company, Chicago, is 
ready to welcome its patrons to its elegant 
quarters in the Pullman building. The 
rooms have been in the hands of the dec- 
orator and finisher for several weeks, and 
everything possible has been done to make 
them beautiful and comfortable. 

The offices front upon Michigan avenue 
and are on the ground floor. To the imme- 
diate left of the entrance is what might be 
called the visitor’s parlor—a space enclosed 








shelves filled with the many devices handled 
by the house, line the walls. Much of the 
more bulky material is kept in the spacious 
store-rooms in the basement. The rooms 
are well lighted by electricity throughout, 
and will make a delightful home for the new 
company. Moving into such commodious 
and pleasant quarters is the natural outcome 
of the growth of this company’s business, 
and a witness of its popularity with the 
trade. 

Three years ago, under another name, but 
with the same general manager in charge, 
it started in a unique business, the handling 
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Fic. 1.—Tor View or THomson-Houston CONTROLLER FOR RAILWAY Motors. 


in which condition highest speed and power 
are obtainable with equal economy. 

In the accompanying illustrations, the 
general form of the apparatus which the 
company has adopted for affecting these 
changes is disclosed. Fig. 1 shows a top 
and Fig. 2 a bottom view of the new con- 
troller. As will be readily understood from 
an inspection of the illustrations, the appa- 
ratus consists of a longitudinal shaft, acting 
upon a series of switch levers, to produce 
the various connections necessary to place 
the motors in series or parallel. This con- 
troller is to be placed at any point beneath 
the car and operated by a mechanical con- 
nection from either end of the vehicle. In 
this apparatus the mechanical and electrical 
details have been worked out with the 
greatest care, and it was permitted to go on 
the market only after satisfactory tests had 
been made, proving the efficiency and re- 
liability of the device. 
The Thomson-Houston 
Company has for some fe. - 
time owned controlling te 
patents of this type of con- 
troller; the most important 
being No. 385,055, dated 
June 26, 1888, and No. 
893,322, dated November 
20, 1888. 


PERSONAL. 

Mr. H. T. Paiste, the 
well-known Philadelphia 
switch manufacturer, visit- 
ed New York last week. 

Mr. H. A. Cleverly, of 
Philadelphia, spent a day 
in New York last week on 
his way bome after visit- 
ing Boston and the East. 

Among recent visitors 
to Chicago were Mr. Thos. 
©. Wood, president of the 
Ball & Wood Company, 
New York, and Messrs. 
Rudolf Eickemeyer and 


Paley. 
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by a neat railing and containing table and 
chairs for the comfort and convenience of 
callers. This office, fronting on Michigan 
avenue, makes a pleasant waiting room for 
visitors. The general manager’s office is 
also in front and just back of the visitor's 
parlor, and is well lighted and ventilated by 
one of the.large avenue windows. 

To the rear of the general manager’s office 
is that of the secretary and treasurer, agree- 
ably accessible to customers, Next in order 
upon the right is the bookkeeping depart- 
ment, with the necessary desks and files. 
Enclosed by the bookkeeping department is 
a neat space for the use of the stenographers. 
The purchasing agent occupies the rear of 
the main office on the left, where he is con- 
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of electric railway supplies exclusively, 
and since then has done an ever-increasing 
business. Less than a year ago its quarters 
were found to be insufficient and were 
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doubled; again it became necessary to bet- 
ter its facilities. A great majority of the 
electric railways of this ccuntry are its reg- 
ular customers. 
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Stephen D. Field, of the 
Eickemeyer-Field Com- 
pany, Yonkers, N. Y. 

Mr. W. R. Brixey, general manager of 
the Kerite Insulated Wire Company, is a 
visitor to this city each week from the fac- 
tory at Seymour, Conn., making his head- 
quarters in the handsome suite of offices of 
his company in the new Mail and Express 
building. Mrs, Brixey and her son sailed 
for Europe last week to enjoy a visit of 
several months abroad, leaving the husband 
to toil with the rest of us during these hot 
days in this great metropolis of the United 
States. 


veniently near the store-rooms and shipping 
department. A youthful usher at a desk to 
the right of the doorway is at your service 
upon your entrance. The same side of the 
office furnishes enclosed desk room for the 
salesmen, and also space for a large show 
board, where is exhibited all the various 
pieces used in electric railway construction. 
If one desires to see quantity, rather than to 
examine the quality of the company’s 
wares, a door at the farther end of the offices 
admits him to a store-room, where bins and 
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Irrespective of the pushing qualities of 
the company, its prosperity is undoubtedly 
largely due to its honest intention to furnish 
the best possible quality of material to pur- 
chasers. That it is imbued with a pro- 
gressive spirit is evident from the frequent 
improvements in its devices and the con- 
tinual additions thereto. All friends of the 
Railway Equipment Company and of its 
general manager, Mr. W. R. Mason, will 
extend congratulations upon the appearance 
of its new home and its bright prospects. 





July 2, 1899 


The Fulmen Arrester. 





BY C. 8. VAN NUIS. 





Realizing the difficulties to be overcome 
in designing an arrester which would stand 
repeated discharges of lightning from the 
overhead conductors of a street railway cir. 
cuit, a series of experiments were begun on 
fuse arresters, where part of the circuit 
would be sufficiently weak to give way under 


the abnormal load of a short circuit, and 
thus prevent injury tothe rest of the line 
and apparatus. 

For this purpose a magazine fuse was pro- 
vided, which would automatically bring into 
position, successively, a series of fuses; but 
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Fie. 1.—THE FULMEN LIGHTNING 
ARRESTER. 


the same discharge plates were used for ull, 
which feature made the apparatus less effect- 
ive than was desired when used to protect 
high potential circuits, because the dis- 
chargers became slightly impaired with cach 
discharge. 

Having progressed this far, it was only a 








FuULMEN ARRESTER. 


step to include the dischargers in the ‘use 
wires, making the complete arrester dest riict- 
ible with each discharge, and, having but 
once to act, it would be in the best possible 
condition for that particular discharge. 

It is upon this principle that the Fulmen 
arrester is constructed which is shown in 
Fig. 1. Two small brass wires are hermet- 
ically sealed into a glass tube so that they 
are electrically disconnccted, though sepa- 
rated by only one-twentieth of an inch at 
the centerof athree-quarterinch lap. Ticse 
form the dischargers and are always clean 
and dry. 

By connecting one of the outer ends of 
this arrester to line and the other to ground, 
one of the simplest known forms of arrester 
is provided. 

This is accomplished by providing exch 
fuse with two soft rubber plugs, so spaced 
by the knots in the wires that the rubbers 
will fit tightly into the porcelain cover of ‘he 
arrester box (see Fig. 2), allowing the free 
ends of the wires to project through the 
cover into the channels of the porcelain ox 
containing the carbon terminal rods; but 
they do not come into contact with the lat- 
ter. 

Ten fuses are considered enough to })ro- 
tect one locality during one thunder-storm, 
and each arrester box fs provided with that 
number. 

To bring the top fuse into operative 
position, a pair of wedge-shaped pieces of 
carbon are allowed to rest on the free ends 
of the fuse, and to bear against the carbon 
terminal rods, which connects the respective 
ends of the fuse to line and ground. 

With nothing to impede its course but an 
air gap of one-twentieth of an inch, a light 
ning discharge finds a free path to earth 
over this fuse arrester. The discharge starts 
an arc, which short-circuits the line at ‘his 
point, and the sudden rush of current is 
sufficient to entirely consume the fuse. 

The destruction of fuse number one causes 
the carbon wedges to drop and connect fuse 
number two to line and ground, and each of 
the ten fuses is successively brought into 
circuit in the same manner. 

New fuses may be readily inserted W 
removing the cover, and, after being refilled, 
it is replaced with the carbon wedges coD 
necting the top fuse, as before. 
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Series Electric Traction. 





ABSTRACT OF A PAPER READ AT THE GEN- 
KAL MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, CHICAGO, ILL., JUNE 
6-8, 1892, BY NELSON 
W. PERRY, E. M. 


is my purpose to show how the constant 
cucrent system may be made as elastic in 
ev ry way, at least on paper, as the constant 
p»cntial, without sacrificing in any way any 
of ‘he advantages peculiar to the system, 
av bow it is possible to make each unit in 





fit sufficiently tightly to obviate this, they 
were liable, through corrosion or ice or some 
other cause, to fit too tightly and fail to op- 
erate, in which case the line again became 
broken. 

I speak more freely of the defects of the 
Short series system from the fact that it has 
been abandoned by the Short Company, and 
because its failure bas been officially an- 
nounced by its projectors. My object in 
dwelling upon it at such length being to 
poiut out more clearly some of the defects 
that must be remedied before the series can 
become a practical working system. 

The system which I am about to explain 
may properly be described as consisting of a 
circuit interrupted by a series of breaks in 
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ry a system nearly, if not quite, as inde- 
pe Jent of every other unit as is the case in 
th. system now in vogue, 

‘e most ambitious and painstaking, and 


w hal successful attempt, up to the present 
ti to adapt the series or constant current 
m- 0d to electrical traction was that made 


by Prof. 8. H. Short, now of Cleveland, 
©. »,and he actually constructed and op- 
er: -d for a considerable length of time, and 
w | some suecess, two roads, one a single 
t road at Huntington, W. Va., connect- 
in that city with Guyandotte, about three 
a half miles distant, and the other a belt 
iouble track road on South Broadway, 
.ouis, which was, I think, about three 
sin circuit. Professor Short employed 
wires, divided up into sections of any 
ed length, but necessarily not less in 
ber than the number of cars to be op- 
d. These sections were connected to- 
er by switches operated by a peg on the 
y mast, the peg on one car throwing 
witch in one direction, and tbat on the 
eding car throwing it in the opposite 
ction. The current coming up one line 
ires, crossed over through the motor to 
ther line, by which it was carried to the 
car motor, through which it passed 
again to the original line of wires. 
h car as it passed a switch set it so that 
current in the section it was entering 
id come up on the same wire as it had 
e section just left, and the succeeding 
vould set the switches so that the cur- 
would come up to it on the opposite 
. and so they alternated. 
vce the continuity of the circuit de- 
pended upon the presence of a motor be- 
tween the two lines, if either of the trolleys 
ff its wire, the circuit was broken and 
irs had to stop for lack of current. 
nce the switch must be thrown to oppo- 
wires by each succeeding car, if one car 
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ELECTRICAL REVIEW 


possible. This naturally suggests having 
normally open breaks all on the same side of 
the normally closed breaks, and if these 
parallel wires be continued so as to overlap 
those constituting preceding and succceding 
breaks, a car or other moving translating 
device may pass from one break to another 
without even momentary interruption of 
current. In Fig. 5, the lower line, which I 
call the ‘* feeder,” contains all of the nor- 
mally closed breaks, represented by mercury 
cups normally connected electrically by a 
fork taking into them, which constitutes a 
a double pole switch actuated by an electro- 
magnet in the manner to be described. 

The upper pairs of wires. which it will be 
seen are merely the parallel extensions of 








multiples of two. Or one consisting of a 
circuit interrupted by breaks in multiple 
series with each other—the breaks being in 
multiples of two. The conception then 
would be like Fig. 1. 

But in order that a current shall pass 
around this circuit, it is necessary that one 
of the breaks in each multiple shall be nor- 
mally closed. It matters not which one is 
closed, so our plan would now look like 
Fig. 2. 

If a translating device sbould successively 
occupy each of these breaks it would re- 
ceive current during the time that its termi- 
nals connected the ends of the two broken 
wires in proportion to the relative conduc- 
tivity of the two paths open to the current. 
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the other possible path for the current, are 
in multiple with the path through the mer- 
cury cups. One of each of these pairs of 
wires, which will hereafter be denominated 
sections, is connected to the feeder wire on 
one side of the mercury cups, and the other 
has a similar connection on the other side. 
The two wires of each section, normally 
without electrical connection with each 
other, constitute what has been termed the 
‘*series of breaks normally open.” If, how- 
ever, these two wires be connected electri- 
cally through the terminals of a motor, the 
latter will be in multiple with the mercury 
cups and momentarily receive only the cur- 
rent due to the relative conductivity of the 
path thus ‘offered. By the arrangement 
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Fig. 8 shows another arrangement by 
which a motor is enabled to pass from one 
section to another without interrupting the 
circuit. In this arrangement the ends of the 
sections while mechanically continuous are 
electrically disconnected but do not lap as 
before. The break in the wires connected 
with the switch-actuating device is longer 
than that between the other two wires. The 
larger gap, however, is lapped by a subsidi- 
ary conductor, which short-circuits the 
switch actuating the section the motor is 
about to enter, as shown. As the car pro- 
ceeds from left to right, before both its trol- 
leys have passed off the section, one of its 
trolleys has embraced the subsidiary con- 
ductor and the electro-magnet controlling 
that section is cut out of circuit and the 
switch drops. While the switch is dropping, 
however, the current continues to flow 
through the companion wire, through the 
motor to the subsidiary wire and around the 
switch actuating the section it is entering. 
Fig. 8 represents a branched or forked road 
operated by a single dynamo. In the ar- 
rangement shown in Fig. 8, where the 
branch road is operated by the return cir- 
cuit, a car turning to the left would really 
skip from the first section of the road to the 
very last, if we count them in the order in 
whicb they receive current, whereas in going 
straight ahead it would pass from section 1 
to section 2, etc., counting them in the same 
order. In Fig. 9, however, which repre- 
sents a similar road operated by the loop 
system, a car taking the left hand branch 
would pass from section 1 to sections 2 and 
3, whereas, if it went straigbt ahead it would 
pass from section 1 to sections 4 and 5. It 
will be apparent from what bas preceded 
that iu neither of these cases does the skip- 
ping of one or many sections involve an 
opening of the circuit. 
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But we are not satisfied to have a portion 
only of the current pass through our motor 
—it is necessary that al/ the current must so 
pass. We must, therefore, make the re- 
sistance of the other branch infinite during 
the time in which the motor is bridging, 
through its terminals, the break, or, in other 
words, the normally closed branch must be 
broken. 

If, therefore, we place an electro-magnet 
in series with the normally broken branch, 
so that when vitalized it will open the 
switch in the normally closed branch and 
allow it to close again by gravity or other- 
wise, when the magnet is devitalized, we 
have provided in a crude way for operating 
traveling translating devices in series. Our 





shown in Fig. 5 the electromagnet which 
opens the mercury cup switch is ip serics 
with the motor circuit, and the latter no 
sooner receives current than the former is 
actuated, the switch is opened and the whole 
of the current, which was momentarily di- 
vided between the two branches, is diverted 
to the motor. 

If the corresponding wires of the succeed- 
ing sections be caused to overlap without 
making electrical connection with each other, 
and these laps be staggered as shown, a 
means is provided whereby the motor pre- 
pares the succeeding section fur occupancy 
before wholly passing out of the «ne it is 
about to leave, and accomplishes this witb- 
out interruption to the current. Figs. 6and 
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d to do this, as would be the case if an 

number of cars were added to or re- 
ed from the line, it would again become 
<en by reason of the failure to throw the 
‘hin the proper direction. Cars had, 
efore, to be added to or removed from 
route in even numbers. This precluded 
inter-communication of two or more 
ms, for the reason that if a car was run 
from one line onto another it would be 
se of the removal of an odd number to 

‘ther line, and both lines would become 

en. So, too, it was impossible to 

ate a branched road on which part of 
cars took one branch and a part the 
r, for the succeeding car, after it pas-ed 
forks, whichever route it took, would 

r break the circuit itself, by reason of 
ure to properly turn the switch, or would 

e the switches in such a position that 
y could not be operated by the next car. 

’n a Single track road where the cars 
sed each other on sidings, it was neces- 
y to wire the whole route, as though it 
re a double track road, the cars going up 
©\e pair of wires and returning on the other 
which followed the siding. This was the 
case at Huntington, where, although there 
was but asiogle siding, perhaps 50 feet long, 
where the two cars passed each other, the 
iole three and a half miles had to be double 
red to enable them to pass, else the two 
cars would be thrown into multiple with 
each other and neither could run. I suc- 
ceeded in devising a means by which, if there 
were but two cars and one siding on the 
road, the only double wiring required was 
at the siding, but the plan failed where more 
cars and sidings were involved. 

In Short’s system the switches were purely 
mechanical, exposed to the vibration of the 
trolley wires and to the elements, and had to 
fit tightly, else they would burn out. ‘If they 


conception now would be represented some- 
what by Fig. 3. 

By this arrangement, the moving device 
only receives a momentary impulse as its 
terminals touch the ends of the break, and 
would have to rely upon its acquired momen- 
tum to carry it to the endsof thenext break. 
It will be apparent, however, that it isimma- 
terial whether the device receives its next 
impulse by closing the next break in the cir- 
cuit or whether it skips that one and gets it 
from any other break, either on that circuit 
or from one connected with an entirely 
differentdyrnamo. It is this feature that 
permits the use in my system of sidings on 
single track roads, and of forks (the skippiog 
of one or more breaks) and the inter-com- 
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7 show how this is done, and the arrows 
show the paths taken by the current as the 
transition takes place. When the motor is 
in the position represented in Fig. 5 there is 
but one path for the current, viz., around 
the open switch in the feeder and through 
the electro-magnet, by which it is kept open, 
back again to the feeder. 

As the motor proceeds to the right, one of 
the terminals first embraces the lower lap, 
thus offering two paths for the current—one 
passing through the switching arrangement 
that controls the section the car is about to 
leave, and the other through that controlling 
the section it is about to enter (see Fig. 6). 
As it progresses still further this terminal 
passes beyond this lap at about the same 


























munication between separate circuits (the 
jumping from a break on one circuit to a 
break on another). 

It is desirable, however, that the moving 
device be impelled by as nearly a continuous 
force as possible, instead of by a succession 
of momentary impulses. Instead, therefore, 
of having the ends of the normally open 
break face each other, as represented hereto- 
fore, we may extend these wires for some 
distance parallel with each other, and our 
plan assumes the form shown in Fig. 4. 

And it is desirable that the interval of 
time during which the device is without 
current, viz., that occupied in passing from 
one break to the next, shall be as small as 





time that the other terminal embraces the 
other lap. This leaves the first switch with- 
out current, and the succeeding switch is 
automatically opened. There is no break in 
the circuit, however, even during the short 
interval occupied by the two switches in act- 
ing, for, while the further termival embraces 
the further Jap, both of the switches con- 
cerned are short-circuited, as shown in Fig. 
7%. Before the further terminal has passed 
beyond the lapping portion of the two suc- 
ceeding wires, the first switch will have 
closed and the succeeding switch will have 
been opened, thus diverting all of the cur- 
rent to the section upon which the motor 
has now entered. 
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But, returning to Fig. 8, and following 
the car still further in its progress from left 
to right. We left it standing with one trol- 
ley on the further wire and the other on the 
subsidiary or short-circuiting conductor. 
In this position the current will continue to 
pass through the motor ouly so long as the 
switch actuating that section requires to fall 
into the mercury cups. Immediately that 
has occurred, which will be accomplished 
before the further trolley bas passed from its 
wire, the motor will have been short-cir- 
cuited and the car will, by its acquired mo- 
mentum, pass from the system without 
sparking or other disturbance of the circuit. 
If the acquired momentum should carry the 
car to another section of the same system, or 
to a section connected with an entirely sepa- 
rate system, all that is necessary to enable it 
to proceed would be some arrangement by 
which the switch controlling the section 
upon which it was entering, could be opened 
by the entrance of the car itself. It will be 
evident from Fig. 10, which represents two 
connecting roads operated by separate dyna- 
mos, that it matters not, as far as the integrity 
of either circuit is concerned, whether the 
car goes to the left or to the tight; in either 
ease the circuit is closed before it leaves a 
section, and asit enters the succeeding sec- 
tion it does so before opening the switch, 














which actuates that section, and it is entirely 
immaterial whether that section belongs to 
the same system as the one just left, or to 
one entirely foreign to it. If only the proper 
switch can be opened the car may proceed 
units way on either system of roads. In order 
to accomplish this automatically, each car 
may be provided with some such an arrange- 
ment as is shown in Figs. 11 and 12. misa 
solenoid magnet in series with the motor D; 
L is a lever pivoted at pand playing between 
two stops, but, when not actuated by the 
plungers of M, kept in contact with the 
lower stop by the spring s; B is a local 
battery ; w, w! are the trolley wires, and c 
is the mercury switch connecting adjacent 
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sections of the feeder wire. As long as the 
motor is receiving current from the feeder, 
as is the case in Fig. 11, the current must 
pass through M, which, by its pull on the 
pluogers, maintains the lever L against the 
upper contact. As the trolleys pass off 


from a given sectiov aud the motor loses its 
currents as before described, the spring 8 
causes the lever to make the lower contact 
(Fig. 12), thus throwing the battery B into 
The moment 


the circuit, w, F, c. F', w?. 
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ment, in whichever direction the car may be 
going, in passing from one section to an- 
other, it first short-circuits the switch con- 
trolling the section it is about to enter, next 
diverts a portion of that current to that 
switch, and, finally, all of it, cutting the 
switch controlling the section it has just 
left entirely out of circuit. In this manner 
the transition is accomplished in either 
direction from one section to another, either 
of the same or another connecting road, 


set another, indicating that the way is clear. 
These signals cannot fail to act, for, being in 
series with the motor, they must receive cur- 
rent when the motor does, and lose it when 
the latter bas passed out of the block. This 
seems to be the solution of the block system, 
as it eliminates all the uncertainties insepar- 
































the trolleys enter upon a new section this 
circuit is closed. the local current passes 
through the feeder switch magnet and opens 
the switch c and diverts the current from 
the teeder to the section just entered. This 
strong current actuates the lever L, again 
bringing it against the upper contact and 
cutting the battery B again out of circuit. 
Since tbe battery B is only momentarily in 
circuit, the cost of maintenance will be in- 
significant. 

On single track roads where turnouts are 
required, the turnout constitutes merely an 
additional section to one side of the main 
line, which is skipped by the car keeping 
the main track, and taken by the other car 
in passing. It, like every other section, has 
its own individual controlling switch, and 
when both the main track and sidings are 
occupied by cars, their motors are arranged 
in series with each other, as represented in 
Fig. 13. By following the arrows, the 
course of the current can readily be under- 
stood. 

But both of the plans thus far discussed 
possess serious faults. In both we have 
provided a means by which a car may leave 
one section ona given road and enter an- 
other one on the same or another road with- 
out breaking the main circuit, provided the 
car ts always going in the same direction. In 
all of the cuts thus far, the car is supposed 
to be going from left to right, and the 
switches are arranged accordingly ; but, if 
we examine the drawings again, it will be 
found that iu the plan suggested in Figs. 5, 
6 and 7, if the car were goirgin the opposite 
direction, the circuit would be momentarily 
broken as it left one section and would fail 
to divert the current to the section it was en- 
tering. In the second plan, outlined in Figs. 
8, 9, 10 and 13, the car is momentarily with- 
out current whenever it passes from one sec- 
tion to another. 

By combining the two plans, however, all 
of the difficulties seem to be removed. Figs. 
14 and 15 show how this combination is 
effected, and the courses of the current when 
the motor terminals arein different positions 
ou the wire. It will be noticed that, as in 
the fir-t plan described, the trolley wires of 
adjacent sections are lapped, and that these 
laps are staggered; that parallel to, but in- 
sulated from, the nearer laps is placed the 
subsidiary wire, which short-circuits the 
switch to the right. The switch controlling 
magnet, as is shown, has two coils wound 





cumulatively, and may be operated either by 
the current passing through the subsidiary 
wire, by that passing through the nearer 
trolley wire, or by both, when it takes both 
paths, 

The supplemental conductors and the laps 
in the trolley wires are so arranged relatively 
to each other that when a car is traveling in 
the direction of the main current, as the 
trolleys approach a Jap, the trolley travel- 
ing upon the wire connected with the switch, 
will contact with the supplemental conduc- 
tor before reaching the lapping portion of 
the trolley wires, and the companion trolley 
will reach its lap after the first trolley has 
reached its lap and before it has passed be- 
yond the supplemental conductor, while, 
with a car traveling in the opposite directi:n, 
the order will be reversed, the trolley upon 
the wire not connected with the switch, first 
reaching its lap, after which its companion 
trolley reaches first its lap and afterward the 
supplemental conductor. By this arrange- 





without spark or interruption of circuit. 
Should either one or both trolleys leave the 
wires, or the circuit through the motor in 
any other way become broken, the mac net 
controlling the switch to that section would 
be left without current and the forks would 
immediately drop into the mercury cups, re- 
newing the circuit througd the feeder wire 
almost instantaneously. There would, how- 
ever. be an interruption of the current while 
the fork was dropping. Even this slight in- 
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terruption may readily be avoided by con- 
necting with the switch any of the devices 
so successfully employed to obviate the 
same difficulty in arc light circuits. 

Should a second car run upon a section 
already occupied, the two would be thrown 
in parallel and both would stop. This 
arrangement, therefore, constitutes a most 
perfect automatic block system, not depend- 
ent upon frail human nature, but sure and 





able from a dependence upon human intelli- 
gence and watchfulaess. 

This system will no doubt be criticized, 
first, on the score that it is a double trolley 
system, which many are opposed to on gen- 
eral principles, and second, on the score of 
the high potentials necessarily involved in 
series distribution to long distances. An- 
ticipating these, I will say, in regard to the 
first, that however valid the objections may 
be to the double trolley on multiple arc 
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roads, they have but little force as applied to 
series circuits. In the latter, since both the 
wires on all sections not occupied by cars 
are of the same potential, the difficultics of 
insulation of the one from the other disap- 
pear entirely. Then, egain, I am satisfied, 
with an intimate knowledge of the electric 
roads in Cincinvati, where with one excep- 
tion they are double trolley multiple arc 
roads, that most of the objections raised 











positive in its action. On interurban elec- 
tric roads, where it is even now proposed to 
reach greater speeds than are customary or 
attainable with steam locomotives, the im- 
portance of this feature cannot be overesti- 
mated. Not only will collisions be rendered 
practically impossible, but, by putting sema- 











against them are greatly magnified. They 
certainly have the decided advantage over 
the single trolley of being independent in 
their operation of the condition of the track. 
Their chief objection being the difficulty of 
insulating the positive and negative wires 
from each other (which we have seen does 
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tem is in many respects superior to the single 
trolley. Mr. John Kilgour, President of the 
Cincinnati Street Railway Company, is just. 
ly proud of the Avondale double trolley 
road (a suburban line), and I doubt if there 
is a more successful road in the country than 
this. 

In regard to the otber objection to the 
series method, viz., the high potentials, the 
method outlined in this paper permits the 
ues of any number of feeders, each of which 
may be used to supply a different portivu of 
the road, thus reducing the potential, which 
in series distribution is the variable quantity, 
in the same manner exactly that the ‘d:op” 
is obviated in parallel systems. 

It is perfectly clear to the members 0! the 
Institute that this question of potentin! on 
series circuits is very much misunders ood 
by the laity. In the parallel system 0: ‘lis. 
tribution, the high potential impressed \: pop 
the circuit at the dynamo is carried to ¢ ery 
translating device on the circuit even tc ‘hat 
at the extreme end of the line, whereas, n a 
series circuit, the high potential spok« : of 
exists only at the dynamo terminals a: | is 
the sum of the electromotive forces on- 
sumed by all the resistances on the line 

As an illustration in point, supposin,; we 
have two circuits—one parallel and the 
other series, the differerces of potentia: be- 
tween the terminals of the two gener: iors 
being exactly the same—let us say 2 (00 
volts, On the multiple arc circuit, no -vat- 
ter how insignificant the translating device 
may be, or where it is located, ope cavnot 
handle its terminals without subjecting | im- 
self toashock due to 2,000 volts. 1: the 
motor be generating ove horse-power or (0), 
the danger is exactly the same. On the 
other hand, in the series system, if we are 
using a current of, say, 40 amperes, whi: |i is 
a convenient one for street car purpos: ;, if 
the motor be generating one horse-power, 
the difference of potential between its ter- 
minals will bea little less than 19 volts. If 
it be generating 100 horse-power, it wou!:| be 
but 1,865 volis, and before it would Le as 
dangerous to handle as a motor on the 
multiple arc circuit, it would have to be 
doing work equivalent to 107 horse- power. 





LITERARY. 


Dr. Leroy M. Yale, an angler of great ex- 
perience, writes a very attractive article in 
the July Scribner's, entitled ‘‘ Getting out 
the Fly-Books.” The decorations are his 
own. 

We have received ‘‘ Transactions of the 
Canadian Institute,” for April, 1892, an an- 
nual archeological report submitted to the 
Institute, and ‘‘an appeal to the Canadian 
Institute on the Rectification of Parliament,” 
by Dr. Sandford Fleming. The sum of 
$1,000 has been placed at the disposal of the 
council of the Canadian Institute to be 
awarded in whole or in part by the Insti‘ute 
for the best workable measure (bill or ac: of 
Parliament) which, if made law, would ive 
the whole Canadian people equal repre-en- 
tation in- Parliament and each elector jue 
weight in the Government, through Pa: lia- 
ment. 

The current issue of ‘‘The Weekly ‘ul 
letin of Newspaper and Periodical Lit: ra- 
ture,” published at 5 Somerset street, Boston, 
is twice its usual size, containing a class‘ ‘ied 
index of 1,300 articles from recent num!.crs 
of the periodical press. The ‘ Bulle'‘n” 
catalogues the important articles in ‘he 
leading daily and weekly papers and ihe 
monthly magazines of the United States .od 
Canada, including the ELEcTRICAL REVI! W. 
Its value to readers, writers and stud: 's, 
is sufficiently indicated by its title, end, 
although still in i's first volume, its succ:ss, 
as evidenced by the current issue, is a ur- 
prise to bo one acquainted with its plan iod 
purpose. 

The leading topic of political interesi in 
the North American Review for July is, 
‘«What Shall the Ratio Be?” Senator Stcw- 
art, of Nevada, Representative Springer. of 
Illinois, Senator Hansbrough, of North !a- 
kota, Representative Bland, of Missouri, ond 
Representative Dalzell, of Pennsylvania, 


unite in the expression of the opinion thai a 
ratio of about 154¢ to1 will establish the 
parity of gold and silver, and it seems to be 
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phores or other signaling devices in the 
wires connecting the main feeder with the 
two trolley wires, each car as it enters a sec- 
tion will automatically set a signal at each 
end of that section showing that the section 
is occupied, and when it has left the section, 


not hold in series roads), and the multiplica- 
tion of wires, crossings and switches, where 
maby lines converge and cross. In suburban 
districts, where these complications do not 
occur (and this system is particularly adapted 
to such), the double trolley multiple arc sys- 
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clear from the statements set forth in these 
articles that sbould the coming International 
Monetary Conference take definite action 08 
this basis, the silver question will be solved 
to the financial convenience and bettercd 
condition of the mercantile world. 
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\ Big Suit May.Spoil the Deal. 
The electric light companies at Kansas 
City, Mo., which were scheduled to consoli- 
date their respective interests with that of 
the gas company, are apparently hkely to 
b trouble. Suit has been commenced 
through injunction proceedings by the Kan- 
s ity Electric Light Company against the 
American Electric Light Company, of Kan- 
sis City, the Thomson-Houston Electric 
( pany, of Connecticut, and the General 
| ric Company, of New, York. The 
ik sas City Electric Light Company asks 
th» judgment be awarded to it for $60,000 
ist the American Company, and the 
. mson-Houston Company for $60,000, 
a for $150,000 against the General Elec- 
t ompany. 
contract between the founders of the 
iff company on November 14, 1881, 
d by William Parket, president; Jos. 
J. -kinner, secretary, and J. S Chick, 
{ e, provided that for the apparently 
1 rate consideration of $4,000 the Amer- 


i ompany should grant Messrs, Parket, 


s ier, Chick and others the exclusive 
e tosell, rent or use, in Jackson County, 
i ind Wyandotte County, Kapn., the ap- 
I us, machirery, lamps, etc., of its man- 
u ire for purposes of electric lighting, 
el vroplating or power, under United 
Si-'es letters patent No. 233,047, or any 

patents then or thereafter controlled 
ecompapy. On the other hand Messrs. 
I et, Skinner, Chick and others bound 
t selves to use reasonable diligence in in- 
{ icing and extending the use of the ar- 
ti cs in question and not to use, buy, sell 
( nt the machinery, etc., designed for 
é ric lighting, etc., from apy other con- 
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The Thomson-Houston Company, having 
ightout the American Company, became, 
s alleged, liable for the obligations of the 
‘ter; and the General Electric Company 
ving bought out recently the Thomson- 
suston property is further liable. 
it is stated that an automatic regulator is 
' the bottom of the whole trouble, the 
Sansas City Electric Light Company claim- 
ing the exclusive right of the adjunct for 
Jackson and Wyandotte Counties. The 
company ask the Circuit Court to award it 








judgment for $60,000 against the American 
Electric Light Company, of Kansas City, 
and the Thomson-Houston Electric Light 
Company, and for $150,000 against the 
General Electric Company, and that an ac- 
count of damages be taken, and that the 
American Company be restrained from 
using, and the other two companies be en- 
joined from selling the apparatus, machines, 
etc., with regulators attached, to any one 
else in Jackson County, Mo., and Wyan- 
dotte County, Kan. 
Electric Lighting in Holland. 

Since 1888 Amsterdam has had a small 
central station supplying 2,000 sixteen can- 
dle-power lamps distributed in the central 
part of the city only, says a foreign ex- 
change. The Proprietary Electric Company, 
to which the station belonged, obtained in 
1890, a concession for supplying current 
throughout the whole city during a period 
of 28 years, and on May 14, the com- 
pany opened a new central station, in which 
the alternating current system is exclusively 
adopted. The dynamos are of the Ganz 
type, built by the Helios Company, of Ehb- 
renfeld, Cologne. They generate the cur- 
rent ata pressure of 2,000 volts, with 100 
periods per second; the larger ones develop 
400 kilowatts each. The smaller dynamos 
are of the same type, and are respectively 
200 and 75 kilowatts, giving a total of 1,500 
kilowatts. The exciters are four-pole com- 
pound dynamos with Gramme-wound arma- 
tures. They develop 20 kilowatts at 65-100 
volts tension. All the magnets of alternat- 
ing and direct current dynamos have lam- 
inated iron coils. The transformers have 
also been manufactured by the Helios Com- 
pany; they have aclosed magnetic circuit, 
and transform from 2,000 volts down to 72 
or 36. The latter is for the arc light, sothat 
two arcs in tension may be supplied at the 
sametime. At present 6,100 sixteen candle- 
power lamps are being supplied. Thesmall 
station in the city will be closed, and the 
overhead wires that have hitherto supplied 
a portion of the current to consumers will 
be removed. 





Westinghouse News. 


The Westinghouse Electric and Manufact- 
uring Company has leased the old works of 
the Westinghouse Air-Brake Company, in- 
cluding the foundry, for four per cent. upon 
a reasonable valuation. The worksure fitted 
with shafting, and machinery can be moved 
in suitable for the new purposes. These 
works will add about 50 per cent: to the pro- 
ducing capacity of the company and enable 
it to employ some 2,500 men. The foundry 
will be of especial value, as it will enable the 
company to perform certain work which it 
now has done outside, and at a saving of ex- 
pense estimated to equal the rental of the 
leased works. The company’s railway bus- 
iness has grown enormously. It contem- 


plates doing railway work at the Newark © 


factory in adaition to the leased works. The 
settlement with the Birmingham Street Rail- 
way Company, of Pittsburgh, in the matter 
ot the trolley, is said to be upon the basis of 
the abandonment of the other systems for 
the Westinghouse system. 


An agreement between the lamp com- 
mittee of the Rochester, N. Y., common 
council and the electric light companies bas 
been reached. By the terms of the contract 
each arc light will cost the city 25 cents per 
night for the next five years. The contract 
contains a clause which provides that the 
companies must put their wires in certain 
specified territory underground within 60 
days after receiving written notice from the 
council todo so. There are at present on 
the streets of the city 482 gas lamps, 932 
Brush arc lights, 383 Rochester arc lights, 
157 Edison arc lights and 593 Edison incan- 
descent arc lights. The prices paid accord- 
ing to the present contract are: Brush, 27, 
Rochester, 281g and 27, Edison arc, 2814, 
Edison incandescent, 6, Rochester gas, 614 
cents. The total cost for street light last 
year was $160,285. 


ELECTRICAL REVIEW 





The Packard High Grade Incandescent 
Lamp. 

Among the numerous lamps that bave 
entered the electrical field during the past 
two years, the Packard ‘* High Grade” has 
grown steadily in favor, for we hear every- 
where words of praise. A central station 
reported a test of 13 lamps, in which the 
average life was 2,934 hours, lowest life 
1,868 hours and highest life 4,696 hours. 





Fie, 2.—PackarD 16 CANDLE-POWER 
INCANDESCENT LAMP. 


Another station reports a reduction of 50 
per cent. in breakage (or burned out) lamps 
since the adopting of the Packard. The 
price of such a lamp is a small factor. 

The results are accounted for in the fact 
that great care and very careful superin- 
tendence is given every detail of the manu- 
facture. Messrs. J. W. and W. D. Pack- 
ard have had long experience in the lamp 
business, being practical in all its branches, 
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Quick Work by an Electric Contractor. 


A remarkable installation was recently 
made at White Plains. A very handsome 
new church was presented to the parish by 
Mrs. M. C. Reynal, and the architect, Mr. 
T. H. Poole, of New York city, contracted 
with one of the large electrical manufact- 
uring companies to putin wiring and fixtures 
for electric lights, and made arrangements 
with the local lighting company to install 
a special dynamo and supply current. 

It was intended to use the lighting plant 
at the consecration exercises, but as that 
day drew near it was evident that neither 
company would be ready. The day before 
the exercises the architect concluded that he 
must have electric lights if it were at all 
possible. Having had satisfactory expe- 
rience with @ well known bulk electric con- 
tractor of New York city, the architect 
called upon the concern at 4.30 one after- 
noon and asked if it would be possible to 
install the plant and have it running in time 
for the exercises which would come off at 
10.80 the next morning. 

It was necessary to secure, deliver at 
White Plains, and install the dynamo, com- 
plete the wiring of the church, run the line 
to the central station plant, alter the speed 
of the engine, supply belting, foundation, 
etc. The contract was promptly accepted 
by H. Ward Leonard & Company, whom 
Mr. Poole applied to at 4.30 in the after- 
noon, and at 10.15 the next morning the 
entire plant was operating perfectly. Archi- 
tects and the public generally are beginning 
to appreciate that electric plants can be in- 
stalled by bulk electric contractors with 
great rapidity and satisfaction. 

-——_- - 


“C. & C.” Switches. 


The accompanying cuts represent the 
single pole and double pole snap switches 
recently placed upon the market by the ‘* C. 
& C.” Electric Motor Company. The plain 
switches designed by this company have the 
same general appearance, the only important 
difference being the omission of the snap 
spring in the plain switch, while the handle 
leverand knife lever arereplaced by a single 
casting. 

Almost all specifications for electric light- 
ing plants now call for marble or slate switch- 
boards instead of the wood board, which 
was formerly considered satisfactory. The 
switches that were designed for the wood 
boards have been made to do service on the 
marble, but owing to their construction they 





Fie. 1.—‘*C. & C.” StnateE PoLe Snap 
Switcu. 


and they stand high as inventors of special 
machinery necessary to the manufacture of 
incandescent lamps. 

The lamp is manufactured by the New 
York and Ohio Company, of Warren, O., 
and we present to our readers, through the 
courtesy of Mr. Charles E. Chapin, the gen- 
eral Eastern agent, illustrations of the ordi- 
nary 16 candle-power lamp and railway 
lamp. 

—————_-4o—___—_ 
May This Catch the Eye of the Man 
Who Borrowed Ours! 


Hojack—Where is that umbrella I lent 
you last week? 

Tomdik—It’s at home. Why do youask? 

Hojack—The man I borrowed it of says 
that the owner has been asking for it.—New 
York Sun. 





Fic. 2.—*C. & C.”” DouBLeE PoLE Snap 
Switcr. 


do not make a handsome appearance. The 
switches here illustrated were designed 
specially for this class of work, and have 


been provided with ample contact surface 
and quick brake, and the metal parts are so 
solidly constructed as to obviate any possi- 
ble danger of breaking. 

The connections are made from the back 
of the switchboard to these switches, but the 
contact binding posts are made extra long, so 
that when wanted the switches may be sup- 
plied to be fitted to a switchboard of any 
thickness, 

On switches provided with fuse blocks 
and mounted on slate bases, the distance be- 
tween the fuse terminals is made ample 
enough to render the fuses perfectly reliable 
and to prevent any danger of arcing across. 
This feature is specially desirable when the 
switches are used on 500 volt circuits. 
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RAILWAY TELEGRAPH SUPERIN- 
TENDENTS. 


ANNUAL MEETING IN DENVER—ABLE PA- 
PERS READ AND DISCUSSED—L. H KORTY, 
OF OMAHA, ELECTED PRESIDENT, AND 
MILWAUKEE SELECTED AS PLACE 
OF NEXT MEETING. 


At the Hotel Albany, Denver, Colo., the 
annual meeting of the Railway Telegraph 
Superintendents was held June 15 and 16, 
in compliance with the iastructions of the 
Cincinnati meeting last year. Mr. A. R. 
Swift, superintendent of telegraph of the 
C., R. I. and P. R. R., had made all ar- 
rangements for transportation from Chicago 
to Denver as outlined by General Manager 
St. John in his letter extending the cour- 
tesies of the Rock Island route to the Asso- 
ciation. Two Pullman cars were provided 
and the party left Chicago at 6 Pp. M., June 
12, arriving at Denver Tuesday morning, 
June 14. The first session was called to 
order at 10.30 4. M., June 15, by President 
C. 8. Jones. The following new members 
were elected: G. R. Stanton, F. H. Benja 
min, C. S. Rhodes, L. S. Wells, J. S. Evans, 
G. B. McCoy, W. W. Ryder, E. E. Ritten- 
house, D. E. Matheson and J. H. Crawford. 
The following bonorary members were 
elected: Messrs. J. J. Dickey, D. J. Higgins, 
Ralph W. Pope, Thomas D. Lockwood, T. 
R. Taltavall, T. A. Edison and Prof. W.F. 
Gardoer. The following officers were elected 
to serve for the ensuing year: 

President, L. H. Korty, Omaha, Neb. 

Vice-President, U. J. Fry, Milwaukee, 
Wis. 

Secretary and Treasurer, P. W. Drew, 
Chicago, Il. 

It was voted that the next meeting be held 
at Milwaukee, Wis., June 20, 1893. 

Mr. S. 8. Bogart read a paper on batteries 
in which he called attention to the adapta- 
bility of the Edison-Lalande battery for elec- 
tric railway signal work. Its internal re- 
sistance was but one-tenth of an ohm, it was 
perfectly constant, would not sulphate and 
was not affected by low temperature. He 
believed the time had arrived when they 
should discard the sulphate of copper bat- 
tery. He was using it for block signals in 
preference to all others. He used four cells 
in series, closed circuit, with a resistance of 
10ohms. Thereis tapped out of it asounder, 
alarm bell and annunciator, the last two on 
the sume cell. 

At the close of Mr. Bogart’s paper the 
meeting was visited by Governor Routt, of 
Colorado, who delivered an address of 
welcome which was responded to by Presi- 
dent Jones. 

The afternoon session on Tuesday was 
called to order at 2.45 p.m. The paper on 
‘*Tusulation” by Mr. Edison was read by 
Mr. M. B. Leonard, and is published on 
another page. 

Mr. T. D. Lockwood stated that he was 
pleased to note the statement that pure water 
was not a conductor, although in practice 
we could neither get pure water nor keep it 
pure if obtained. In New York city it was 
very difficult to maintain insulation on ac- 
count of the steam pipes, and some cables 
after being laid were found weak in spots. 
It was found that very small particles of 
water were moved along by the heat. Con- 
densation accumulated the moisture in one 
spot and made a leak. In reply to an in- 
quiry by Mr. Gemmell, as to the practical 
use of oil insulations, Mr. T. J. Smith said 
that they were now made in this country 
but there had been little demand for them. 
They had, however, been highly spoken of 
by those who had used them. 

The paper on ‘*‘ Time Signals,” by Prof. 
W. A. Gardner, was then read by Mr. C. A. 
Darlton in the absence of the author, and 
will be published later. 

Mr. Lockwood then gave a blackboard 
talk on ‘‘ The Galvanometer and its Uses,” 
which was devoted to a popular explanation 
of the handling of that instrument, espe- 
cially for telegraph work. At the opening 
of the morning session on Wednesday, Mr. 
Chas. Selden read a paper upon *‘ Electricity 
it its Relation to Transportation,” which 
the Revizw published last week. 


HLAHOTRICAL RAVIHW 


Mr. Lockwood said that the railroad com- 
munity at large owed « great cebt to the 
Baltimore and Ohio Railroad Company, for 
its advance step in experimenting with the 
electric motor for use in tunnels, although 
it was not really an experiment. Le did 
not look for the immediate application of 
electricity to trunk lines, but electricity was 
no exception to the rule that tall oaks from 
little acorns grow. He took the plan of Dr. 
Adams with a grain of salt in his proposed 
electrical air line between St. Louis and 
Chicago, yet he believed that for subur- 
ban traffic electricity would yet be found to 
have advantages over steam. Mr. Selden 
said that the actual available help of the 
locomotive was but 30 per cent. of the theo- 
retical,and under unfavorable conditions fell 
to 10 per cent., and that it was impossible to 
get as good results from a locomotive as 
from a stationary engine. 

Mr. J. B. Stewart read his paper on ‘‘Block 
Signals,” which appears in this issue. 

Mr. Selden said that in Maryland the law 
required that either a flagman or signa] must 
be placed at each crossing. He bad made 
arrangements to substitute bells for flagmen. 
They now paid $18,700 per year for service 
that could be performed at a cost of $2,000 
by the use of bells. The worst accidents 
they had occurred when the watchman was 
asleep. In Philadelphia they had 20 cross- 
ings guarded by bells, and the only accident 
they bad was the killing of a horse. In this 
case the owner wished to have him killed as 
he needed a new horse and he got one. 

Mr. Hammond stated that they had had 
similar accidents cn the Missouri Pacific, but 
had not been able to prove that the bell was 
ringing when they occcured. 

At the afternoon session, on Wednesday, 
the following committees were appointed : 
Messrs. Selden, Greene and Gemmell, to re- 
vise the constitution; Messrs. Swift, Ford 
and Sholes, to prepare a new form of service 
card ; Messrs. Reed, Fry and Ford, on ar- 
rangements for the next meeting; Messrs. J. 
B. Stewart, Gemmell and Adams, on topics, 
and Messrs. Selden, Leonard and Darlton, 
on acknowledgment for courtesies extended 
by the C., R.1.& P., the Denver & Rio 
Grande, the Union Pacific, the Atchison, 
Topeka & Santa Fe, the C., B. & Q., the 
Manitou & Pike’s Peak Railroad Companies, 
the Colorado Telephone Company, the Com- 
mercial and Athletic Clubs, Wyckoff, Sea- 
mans & Benedict, and many others. 

The formal business of the meeting being 
finished, Ex-President Jones called President 
Korty to the chair, and, in transferring the 
gavel, said that he desired to express bis sat- 
isfaction at the most splendid success they had 
achieved at this meeting, which was, of 
course, due to the large attendance of mem- 
bers and their enthusiasm. President Korty, 
in reply, said that he was deeply sensible of 
his inability to fill the position thus vacated, 
but would do his best. The meeting then 
adjourned to June 20, 1893. 

The following is alist of members and 
guests in attendance at the meeting, 
most of whom were accompanied by ladies. 


MEMBERS AND GUESTS IN ATTENDANCE. 


C. S. Jones, Illinois Central, Chicago 
A. R. Swift, C., R. I. & P. R. R., Chicago 
C. Selden, B. & O. R. R., Baltimore 
O. C. Greene, No. Pac. R. R., St. Paul 
C. M. Dagan, Ill. Central R. R., Jackson, Tenn 
P. W. Drew, Wis. Central R. R., Chicago 
M. Magiff, Central Vt., St. Albans, Vt 
H. C. Hope, C., St. P., M. & O., St. Paul 
G. L. Lang, N. Y. & N. E. R. R., Boston 
M. B. Leonard, Ches. & O. R. R., Richmond, Va. 
C. A. Darlton, R. & D. R. R., Atlanta, Ga. 
J. L. Orbison, C., H. & D., Cincinnati, O 
J.C. Ford, C., St. P. & K. C., St. Paul. 
G. R. Kimball, B. & O., Newark, O. 
G. T. Williams, N. Y. C. & St. L., Cleveland, O. 
L. B. Foley, D., L. & W., New York. 
J. T. Gibbons, D., L. & W., New York. 
K. McKenzie, M. & O., Jackson, Tenn. 
H. C. Reed, M. L. 8S. & W., Milwaukee. 
J. B. Stewart, West Shore, New York. 
et W. Jackson, N. Y. & N. E. R. R., Providence, 
R. J. M. Danley, C., H. & S. Columbus, O 
W. B. Ward, B., C. R. & N., Cedar Rapids, Ia. 
W. D. Vincent, B. & O., Pittsburgk. 
S. K. Bullard, M., K. & T., Sedalia, Mo. 
U. J. Fry, C., M. & St. P., Milwaukee, Wis. 
W. J. Holton, C. & W. L., Chicago. 
D. H. Caldwell, N. Y., |. & St. L., Fort Wayne. 
G. C. Kinsman, Wabash R. R., Decatur, III. 
H. ©. Sprague, K. ©., Ft. S. & M., Kansas City. 
O. B. Corty, U. P. R. R., Omaha, Neb. 
C. G. Sholes, A., T. & 8S. F. R. R., Topeka, Kan. 
A. R. Lingafelt, C., R. I. & P. R. R., Topeka, Kan. 


W. P. McFarlane, F. E. & M. V., Omaha, Neb. 

C. 8. Rhoads, C., C.,C. & St. L., Indianapolis, Ind. 

F. M. Duncan, D. & R. C., Denver, Colo. 

W. W. Ryder, C., B. & Q. R. R., Chicago. 

Geo. B. McCoy, Il). Central, Memphis, Tenn. 

J. J. Dickey, Supt. W. U. Tel. Co., Omaha, Neb. 

R. B. Gemmell. A.. T. & 8S. F., Topeka, Kan. 

E. R. Adams. P. & R., Reading, Pa. 

J. J. Burns, D. & R. G., Pueblo, Colo. 

E. W. Hammond, Missouri Pacific, St. Loui<, Mo. 

E. E. Rittenhouse, Colo. Midland, Pueblo, Colo. 

J. W. Lattig, Easton, Pa. 

8. S. Bogart, New York. 

W.S. Logue, New York. 

H. F. Boughton, Decatur, III. 

J. B. Shaw, Jamestown, N. Y. 

Ralph W. Pope, New York. 

T. D. Lockwood, Boston. 

T. J. Smith, New York. 

H. R. Wilson, Chicago. 

D. C. Matheson, Flint. Mich. 

T. R. Taltavall, New York. 

G. W. Crook, Valparaiso, Ind. 

W. P. Willoughby, Chicago. 

C. P. MacKie, New York. 

W. C. Gilham, Kansas City. 

It was expected, when Denver was selccted 
for the holding of the eleventh meeting, tL at 
the social features of the occasion would be 
unusually conspicuous. The various rail- 
road companies centering in Denver vied 
with each other. in offering the members 
every opportuaity to view the natural won- 
ders of Colorado, as well as the engineering 
skill which has enabled manu to triumph over 
natural obstacles. Lack of time prevented 
the acceptance of but a small proportion of 
these courtesies. Friday was devoted toatrip 
over the Clear Creek division of the Union 
Pacific Railroad, which embraces the famous 
Georgetown loop. The Mendota silver mine 
was also visited. Saturday the members 
were the guests of the Denver and Rio 
Grande Company and the Manitou and 
Pike’s Peak Railroad, and were taken over 
this famous cog-wheel line. Upon their 
returp the Colorado Midland Railroad Com- 
pany ran a special through Ute Pass and 
return for their eatertainment, and on Sunday 
the Denver and Rio Grande gave them a trip 
through the Royal Gorge to the Hanging 
Bridge. One of the most interesting events 
at Denver was the presentation of a solid 
silver salad bowl, fork and spoon, to Mr. 
and Mrs. Swift, in remembrance of the 
thoughtful preparations for the trip and 
their watchful attention to all who had the 
pleasure of enjoying the many courtesies 
extended to the Association during its visit 
to the Centennial State. 





Exhibits. 

Distance did not interfere with the enter- 
prising exhibitors, who, in their efforts to 
show the merits of their various exhibits, 
added much to the interest and importance 
of the meeting. 

The Leonard train order signal and the 
Leonard block signal were exhibited by the 
Electric Secret Service Company. Working 
models of these signals were shown in com- 
bination with the automatic selective appa- 
ratus of the Electric Secret Service Com- 
paoy. Other applications of the latter were 
shown adapted for telegraph, electric light 
and power service. General Manager C. P. 
MacKie was present and made many new 
friends among the railroaders. 

A working set of the Edison Phonoplex 
was shown in actual operation, being con- 
nected with the line to Canon City. Cur- 
rent was supplied by the Edison-Lalande 
battery, various sizes and forms of which 
were also on exhibition. 

The Dulaney self-winding clock operated 
by two cells of gravity battery attracted 
much attention, it being in practical use on 
the C., B. & Q. R. R. 

The Gill-Alexander Electric Manufactur- 
ing Company was represented by W. C. 
Gilham, who had arranged a working ex- 
hibit of the system of selective apparatus 
manufactured by that company. 

The iron gravity battery manufactured by 
the Standard Battery Company,324 Dearborn 
street, Chicago, was shown by Dr. A. P. 
Willoughby. In this battery an iron elec- 
trode is substituted for the zinc as ordinarily 
used. A secret compound is used for start- 
ingit. The battery is tow being tested by 
various companies. 

The ‘Excessive Current Protector,” in- 
vented by I. N. Miller, of Columbus, O., 
was on exhibition and explained by Mr. 
Leonard. 

Samples of insulating fibre were shown by 
the Luminir Fibres Goods Company, of 
Boston. 
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The Block Signals of the Present, ang 
What is Required for the Future, 


READ AT THE ELEVENTH ANNUAL MEETING 
OF THE RAILWAY TELEGRAPH sUPER-* 
INTENDENTS, DENVER, COLO., 
JUNE 16, 1892, By J. B. 
STEWART. 


A great deal has been written on th's sub. 
ject during the past year; railroad oiticers 
have given more attention to it than ever be. 
fore, and the American Railway Association 
(formerly called the General Time Cvnvep. 
tion) has appointed a committee to consider 
aid recommend a standard block sign! sys. 
tem, involving as it does the very safe uard 
to the reputation of any railroad that at. 
tempts to meet the demands of the tra eling 
agg for high speed and safe tran: sorta. 
tion. 

The English or Sykes system is t!:e one 
now generally in use. Does it meet jie re. 
quirements and give the necessary sec rity } 
'o answer this question let us first give, 
briefly, the method of protecting trai.s by 
this system, with which, however, « reat 
many of you are familiar. 

Each office is supplied with a sema bore 
signal; the lever controlling the arin is 
locked—an operator desiring to givea igna] 
to an appoaching train must ask the op. rator 
in advance to unlock his lever—the s: -nals 
between block stations are given by be! code 
ou some roads, and on others, where the !ock- 
ing arrangement is not used, by the r ular 
Morse code. As soon as the train pass: into 
the next block, the operator places his -' zal 
to indicate danger, the lever being gain 
locked. He then signals the operator i: the 
rear that the train has passed out of the} !ock, 
On crowded roadways, and especially \ here 
trains are ‘‘closing up” on approachir « the 
great terminal points, these signals m: st be 
given instantly so as to not detain th. fol- 
lowiug train. Herein lies a very grea‘ dan- 
ger. This was brought more forcibly to my 
mind by reading the very able article writ- 
ten by Mr. Theo. N. Ely, General Super- 
intendent of Motive Power of the Penusyl- 
vania Railroad, and published by Seri’ ier’s 
Magazine for March, on the subject of train 
speed. Mr. Ely claims that ‘‘speed a: the 
rate of 100 miles an bour is no lonver a 
question of motive power, but one of trans- 
portation facilities and methods,” und, :ifter 
calling for a perfect road-bed, ‘‘ the align- 
ment almost free from curvature, etc.,” he 
says, ‘°100 miles per hour is made posible, 
but only upon the fulfillment of one other 
condition, namely, a clear track alesd.” 
All talk on the question of such a high rate 
of speed may appear to be based on thvory, 
but if you will consider for a momen: that 
our ‘‘ limited” trains of to day are scbe:iuled 
at an average of about 53 miles per jour 
(this, of course, includes all stops, adding the 
time thus lost to that which is lost in c\imb- 
ing heavy grades, running slow through 
cities, towns, etc.), thesetrains must tain- 
tain an average of more than 60 mile; per 
hour and this means 75 and 80 per hour on 
the best running grounds. And, further, the 
high speed of our fast freight trains ani the 
distance covered by such trains afte: the 
brakes have been applied for an emersency 
stop will, 1 think, convince all of you tbat 
we are surely and rapidly advancing to the 
high limit now set and that our block sig- 
nals have not kept pace with it. This 
brings up the question how soon, aft«r 1¢- 
ceiving warning of danger, a train running 
at this speed can be stopped. Acceptiv: the 
figures given by Mr. Ely (for I am sur» we 
recognize in bim a competent authority), 
it is estimated that a train running a: the 
rate of 60 miles per hour with full braking 
weight of the train and rails in the ‘nost 
favorable condition, could be brought 'o a 
full stop in 900 feet, at 80 miles per bour in 
1,600 feet, at 90 miles in 2,023 feet, and, 
finally, at 100 miles per bour in 2,500 feet. 

You will observe that these figures are 
based upon the most favorable condit' 1s, 
but such conditions canuot be relied on. 
Starting a train, either passenger or fre‘zht, 
from Buffalo, with every part in perfect 
order aud weather clear, the load ma: be 
heavier on one day than on another, making 
it harder to stop, and before that ‘rain 
reaches New York the break shoes are word, 
the leverage is strained and pulls unevevly, 
the track is wet and slippery along the 
Hudson, and the fog obscures the siznal 
until the train is very close to it. Shou! we 
not then base our figures on the mos! un- 
favorable conditions, and, again quotivg Mr. 
Ely, ask ‘* that the train receives its warning 
at least three-quarters of a mile tefore it 
must halt?” Now, coming back to the 
point of danger, the operator has ‘* cleared” 
his block, but tbe train bas only gone !.000 
feet into the next block, and, from some 
cause, hus stopped. Before this is discove.ed 
the fast train following bas been given 4 
clear signal at the station in the rear and 
covers the 4,000 feet between the two 
signal stations in about 27 seconds; there 
the engineer finds the signal in danger post 
tion and applies the brakes, but, according to 
Mr. Ely’s figures, the momentum and weight 
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of that train will carry it at least 1,500 feet 
peyond where the preceding train has stopped 
and the result is a collision. 

Av effort has been made to meet these 


new conditions by placing a signal back into 


the biock (commonly called the overlap) to 
indicate the position of the home signal, 
this = also operated by a lever, interlocked 
and iocluded in the combination governing 
the »y-tem. This will lessen the danger, 


but «ith this mechanical arrangement the 
caunot be placed Lack far enough 


sigt 

ro ely eliminate the danger. Another 
poi f danger is that an operator can 
unl the signal in the rear if his cwn 
lev is been unlocked, and thus permit a 
sec train to come into the block. The 
Hal! ‘goal Company now have ap improve- 
meo ou the Sykes system which covers this 
poi nd is arranged so that a train in pass- 
ing of the block depresses a track in- 
stru t; this is connected electrically with 
the ocking device, so that it is necessary 
for asta part of the train to pass out 
bef he lever can be unlocked. 

¥ | is still another and grea‘er chance 
for error in this system, as well as in all 
oth n-automatic systems. We must de- 
pel pon the operator to see that all of the 
tra sses out of the block. As you well 
ko il] trains carry ‘‘ markers” to denote 
the car—the operator is expected to see 
the kers and to not report the train clear 
ual e does see them. If the train bas 
bro in two parts and the first part goes 
by t flice and the operator fails 10 notice 
the uce of markers, it is quite probable 
he \ report ‘train clear,” and the follow- 
ing 1: will be admitted to the block under 
ac sigual to find the detached portion of 
tbe eding train unprotected by a flag, as 
the nmen depend upon the block signal, 
and | not get very far from their caboose. 
Itis aimed for the Sykes system that two 
pel must make a mistake before a wrong 
sigt in be given. This is truein so far 
ast nlocking part is coucerned; but as I 
bav »wn in the case of atrain s‘opping 
soon {ler passing the block. an accident is 
pos even with all regulations obeyed, 
but he last case, one man makes the error 
by | ig to see the markers. 

1 irrangement of the pneumatic system 
seem: to cover these points, but I believe the 
sam: »rotection is afforded by any other sys- 
ten itis operated by atrack circuit, and 
wil ry much Jess machinery to get out 
of Ss 

If ve thea conclude that the present 
sys s must be improved to insure abso- 
lute ty, what will be the system of the 
fut 

W || it be entirely automatic, by means of 
the circuits ? 

\ it be electric pneumatic, witb an at- 
tac nt to tle last car, or will it be, as 
awiter in the Railway Equipment Guide 
for ril suggests, ‘‘A system that will dis- 
play -ignals continuously throughout cach 
bl so that the signal to proceed or stop 
wi ways be in view of the engineer.” 
Th ea strikes me very favorably. With 
su system the operator controls the line 
of s nals for a certain distance in the blocks 
eat le of his station. In any event, it is 
my inion that electricity wili play an im- 
po t partin the block signal of the future, 
an the superintendent of telegraph, or 
dis 0 operator, is the man to whom elec- 
tri matters are entrusted, I venture to 
bi he matter before the members of this 
As ition that we may keep in advance of 
th vement, andin the hope that some 
0 you will be fortunate enough to de- 
: system that will meet all the con- 
al 

wa experience and observations have 
led to believe that a combination au'o- 
m ind manual will meet the require- 
m and, 1 would suggest, that the blocks 
b less than three quarters of a mile, the 
bh ignal operated by a lever, and signals 
ope. ed by electricity and gravity or air 
pl re pliced 1,000 or 1,500 feet apart 
tbr. shout the block, the circuit connecting 
tl ignals to be also connected with the 
le t the home station, so that in moving 
th er to place the home signal at danger 
the -reuit will be opened and the signals go 
t ivily, or weight; these signals will 
give ample notice of the position of the 
hi signal and protect a train stopping 
ju yond a block station, it also admits 
of civing notice to the train should the 
bl ahead clear after the train passes the 
dis! :nt signal, and schedule speed may be re- 
suid before the train reaches the home 


st m. 

eliminate the chance of an operator 
uni cking the lever while any part of the 
tr is in the block. I would add to the 


above the connecting and insulating of one 
line of rails throughout each block, this rail 
to he free from contact with cioder ballast 
{sone ballast gives best resalts), running taps 
from this rail circuit to one side of the 
metallic line circuit, which is used to un- 


lock the lever at the office in the rear. 

A train passing over the block will ground 
the side of the circuit connected by taps to 
rail, close the relay, and the local of this re- 
lay will lock the lever which operates the 
home signal, open the circuit of the block 
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in rear, and will remain so until the last 
pair of wheels connected by a metal axle 
passes out of the block. With this arrange- 
ment it will not be essential 
operator see the ‘* markers.” 

There will, of course, be objections raised 
by railroad officers to depending upon elec- 
tricity, and their past experience may justify 
them in doing so, but I believe that it can 
be depended upon, andin my opinion the 
day is not far distant when it will be. 

All failures can, undoubtedly, be traced 
to defective designs or instruments, failure 
through inattention to the batteries, or per- 
haps all together. We have track circuits, 
both open and closed; also electric signal 
circuils, normally closed, and I require that 
a closed circuit battery be renewed every 
fourteenth day, no matter what its condi- 
tions may be, new zincs placed in the track 
battery and using the cleansed zincs in the 
local circutt. 

With this systematic way of handling 
the batieries, and reliable men to do the 
work, and to watch the circuits, there will 
be no failures of the electrical parts. We 
have been experimenting with the Beatty 
zinc on our track circuits with very good 
results. The zinc is self-cleaning and al- 
ways presents a clean surface, and, if the 
solution is kept at a proper strength, a uni- 
form current is given out, so that changing 
the adjustment of relays is unnecessary. We 
are also trying them on normally open cir- 
cuits, and expect to use them to replace 
Leclancbe cells with gravity, as they do not 
run out if short circuited. 

The first cost of the Beatty zinc is a little 
more, but a less number of cellsare required, 
and the zinc does its work until nothing is 
left but the stem. 

Since we arrived here, our attention has 
been callkd to a new battery, which, if fu:- 
ther tests prove as satisfactory as those 
already made, the zine will no longer be 
needed, and a long step taken towards the 
ideal gravity battery. 

With a good and reliable battery, 1 believe 
that electric signals and highway crossing 
bells will come more generally into use, 
and. by requiring strict attention from men 
in charge. our officers will soon Jose their 
distrust of electrical appliances and recog- 
nize in them very useful and economical ad- 
juncts to the service. 

_-_- 


A New Deal. 


The firm of Pierce & Thomas having gone 
out of business, F. M. Pierce baving pur- 
chased the interest of R. H. Thomas—their 
successor, the Pierce & Miller Engineering 
Company, wil] continue the business at the 
old stand, 42 Cortlandt street, New York 
city. 

F. M. Pierce, the prcsident of the com- 
pany, bas associated with himself. the valu- 
able men in the old firm, ¢. e., John D. Mil- 
ler, vice-president, formerly special partner 
in the firm of Pierce & Thomas, and for 
many years associated witk Mr. Pierce inthe 
management of the Ingersoll Rock Drill 
Company, of New York, and Kennedy & 
Pierce Machinery Company, of Denver,Colo. ; 
F. Schmerber, chief engineer, also with 
the old firm, and with Mr. Pierce as design- 
ing and constructing engineer of tbe Inger- 
soll Rock Drill Company; W. B. Hadley, 
electrical engineer, formerly superintendent 
of installation department of the Edison Elec- 
tric Illuminating Company, New York; 
W.H. Stalnaker, secretary and treasurer, 
formerly treasurer of the Valentine Varnish 
Company, New York. 

This new company will continue as the 
general sales agents of McIntosh & Seymour, 
automatic engines; Porter Manufacturing 
Company, engines and boilers; T. M. Nagle 
and the Pennsylvania Boiler Works, engines 
and boilers; Young-Brennan Crusher Com- 
pany, rock and ore crushers. 

lt will also go more extensively into the 


business of engineering and contracting for 
complete steam plants for electric rai)- 
way lighting and manufacturing purposes, 
also for mining machinery and the construc- 
tioa of plants for the equipping of mines and 
for the concentration and milling of ores, 
and in all work the new company will 
adhere closely to the policy adopted by 
Pierce & Thomas, 7. ¢., of furnishing first 
class machinery specially adapted to the 
work it hag to perform, and first-class engi- 
neering and construction work, where con- 
tracts are to be executed, having in view, 
first, the economical and convenient oper- 
ation of the plant, in line with the best engi- 
neering practice. 

With the experience already secured along 
the lines of mechanical and engineering 
practice, these gentlemen will doubtless be 
factors in the growing electrical industry. 
We extend to this old new concern our best 
wishes for a continued successful existence. 


that the- 


Individual Selection of Electrical 
Objects. 





READ AT THE ELEVENTH ANNUAL MEETING 
OF THE RAILWAY TELEGRAPH 8UPER- 
INTENDENTS, DENVER, COLO., 

JUNE 16, 1892, By 
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ludividual selection, as: applied to elec- 
trical objects, has some intetesting features. 
It is strikingly ‘singular that it bas not re- 
ceived more attention at the bands of the 
eminent persons here present. The applica- 
tion of a selector to any circuit to reach any 
of the objects desired, and the necessity fur 
such adevice, is doubtless as apparent to you 
all as is the application of the current to 
telegraph, lighting and power. In the indi- 
vidual call-bell circuit we have a cumbination 
of electrical impulses on a transmitter (or 
sent by an ordinary Morse key) and selector 
shaft that correspond with each other. Any 
other than the combination for that instru- 
ment throws in a false combination, upsets 
the pawls and restores the selector’s sector to 
zero. This priociple, applied to all the other 
selectors ov the circuit, acts in a like manner. 
The call-bell set consists of a key, transmitter, 
relay, sounder, answer-back and bell. When 
the combination has properly completed its 
phase the answer-back is vitalized, and it 
automatically transmits the assurance back 
over the wire, that the object has ben 
reached and the bell is ringing. Thesounder 
is always in circuit, except when the bell is 
ringing, then all of the battery is transferred 
to the bell. But three cells of ordinary 
Callaud or gravity battery are necessary for 
the entire circuit. There are no short cir- 
cuits; always a magnel’s resistance inter- 
posed, consequently, the battery is in a nor- 
mal condition. Does not waste under local 
action or wear out through short circuiting. 
The advantages of this system in saving 
time in calling offices has been carefully 
gone over, and, asitis an undisputed fact 
that upwards of one-third of the time is 
spent in calliug, the fact is apparent that the 
general managers will bless us all for not 
asking them to build additional expensive 
wires on which we are to spend one third of 
the time calling the offices. The greater the 
number of wires the more difficult the prob- 
lem of raising the one or two operators at 
some points. As we increase the number of 
wires on the poles we increase the cross-fire 
or inductiou and escape. When the relay 
aijustments change to such an extent as to 
affect the sounder, the selector will work so 
long as the armature of the relay moves to 
its contacts. Other arguments, too exhaus- 
tive to advance here, could be offered in 
favor of the adoption of such a system. 
Fearing that they might smack too strongly 
of bias in favor of my own, I prefer to have 
my associates set the bias from another di- 
rection. 

FOR ELECTKIC LIGHT AND POWER USE. 

In connection with the use of arc lights, 
the selector system affords a simple and ef- 
fectual means of startiog and extinguishing 
lights at various hours upon the same cir- 
cuit. Arc service, as is well known. is usu- 
ally run on ‘‘ day,” ‘‘ nine o'clock,” ‘* mid- 
night,” “all-night,” and other circuits, and 
frequently all these may be found on one 
block or street. This multiplicity of cir- 
cuits and variety of uses lead inevitably to 
greater expense, increased risk and difficulty 
of operation. The application of the *‘com- 
bination ” device permits the several classes 
of lights to be operated on one circuit and 
the central offices to control each separate 
class, or each group in that class, as desired. 
Incandescent circuits and those used for the 
transmission of power are equally subject 
to the control of the **‘ combination selector,” 
and in all branches of lighting and power 
work the system may be applied to advan- 
tage. The automatic attachment both en- 
sures safety of operation aud announces to 
the transmitting point the completion of the 
desired work, while the economy resulting 
from its use on circuits or wide extent of 
great activity will be an important considera- 
tion to every company employing electric 
lights or power. 

FOR FIRE ALARM AND POLICE SERVICE. 


The use of these instruments on the pc lice 
and fire circuits of cities enables an alarm to 
be confined to such posts or stations as are 
at the moment required, instead of arousing 
the entire department, as is generally the 
case. The call may be limited to a single 
station, or to agroup of them, or to a whole 
district, according to the ‘‘ combinations * 
employed. The immense saving of time, 
money and fatigue to men and horses by 
the adoption of such an individual signal 
will be readily appreciated by all familiar 
with the present system in vogue in our De- 
partments of Public Safety. The chief ofa 
department can direct his summons at pleas- 
ure to the stations he wishes to reach, and, 
by using a number of combinations, can em- 
ploy as many different signals as necessity 
requires. 

FOR TELEGRAPH AND TELEPHONE PURPOSES. 


In ‘‘village and town” telephone ex- 
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changes, and upop long distance and all pri- 
vate lines, the application of these selectors 
will ensure complete privacy by the exclu- 
sion of all intermediate telephones. In cir- 
cuits of mioor importance the central office 
may be entirely dispensed with, each sub- 
scriber being supplied with his own combi- 
nation and those of the others upon the same 
circuit. This system permits calls to pass 
noiselessly through intermediate telephones, 
thus avoiding the vexatious ringing of all 
bells which pow occur when one subscriber 
sends a signal to anotber. The fact that no 
message will be audible to any subscriber 
other than the one immediately interested 
opens what is practically a new field for the 
development of the telephone. 

FOR NAVAL AND MILITARY PURPOSES, 

While for obvious reasons it is not con- 
venient to discuss in detail the use to which 
this system is now applied in connection with 
military and other government service, it 
may be pointed out that it (1) gives at any 
moment to headquarters, or other proper 
authority, the control of the line ; (2) allows 
confidential intercourse between avy two 
points on a circuit witbout including inter- 
mediate stations ; (8) gives tothe commander 
of a battery of guns or torpedoes the faculty 
of discharging at will any one weapon upon 
a circuit without danger of affecting the 
others, thus dispensing with the necessity of 
having a separate wire for each individual 
weapon ; (4) places in the bands of head- 
quarters or its delegates the exclusive power 
of affecting any electrical circuit, by givirg 
them the means of changing the combina- 
tions of the various stations at pleasure, by 
which no station can be actuated, except by 
one familiar with the respective *‘ combina- 
tion.” 

A more recent connection, and one that is 
received with marked favor by leading rail- 
road mep, is its application to the Leonard 
interlocking block signal and the Leonard 
train order signal. In the former it en- 
ables us to use a wire for other than block- 
ing trains, thus saving a duplication of wires 
In the latter the train dispatcher is master of 
the situation, and controls as many signals 
as be desires from his table, and receives 
assurance of the fact from the return signal 
that the object sought has been attained. 

— «ee — 
Telegraph Strike in Spain. 

A cablegram from Madrid states that 
the telegraph operators throughout Spain 
went on strike June 21. Their grievances 
are long hours, low wagesand irregular pay- 
ment. They have a thorough organization, 
made with a view to the present strike. The 
wires in Madrid and some other leading 
places are being operated by telegraphers 
who are in the military service and must 
obey orders like other enlisted men, although 
they sympathize with their fellows. Great 
confusion prevails owing to the strike. 

—_—___ > ___ 
Fire in the Edison Building. 

The woodwork in the executive offices of 
the Edison General Electric Company, on 
the seventh floor of the Edison building, 
which runs through from Broad street to 
New, caught fire about two o’clock in the 
morning of June 21. The building is fire- 
proof and the flames were confined to the 
offices in which they originated. The total 
loss is estimated at $8,000, and is covered by 
insurance. 

A second fire broke out on the eighth 
floor about 1 A... June 24. It was ex- 
tinguished with trifling loss. The firemen 
think an incendiary is at work. 

—————-—>-—_—__ 
A Fine Catalogue. 

The E. W. Bliss Company, Limited, of 
Brooklyn, N. Y., owners of the Stiles & 
Parker Press Company, of Middletown, 
Conn., have issued a very creditable cata- 
logue illustratiug and describing the pro- 
ducts of the two companies. The catalogue 
consists of about 400 pages, is handsomely 
illustrated with wood-cuts and expensively 
bound in semi flexible covers, These com- 
panies make a specialty of designing and 
mavufacturiog machinery for special pur- 
poses, and are always glad to estimate on 
such work. A few of the machines de- 
scribed in this new catalogue, which is one 
of the most worthy productions of its class, 
are drop hammers, forging presses, dies for 
all purposes, lathes, vertical milling ma- 
chines, boring mills, screw presses and lever 
and pendulum presses. 

The book constitutes by farthe best record 
of what has been accomplished in the con- 
struction of presses, dies and special shect 
metal machinery, besides combining the 
patterns, experience and facilities of thetwo 
companies named. 
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The Waterbury Brass Company, 
of Waterbury, Conn., are putting up their 
new wire mill, which will be of iron designed 
and furnished by the Berlin Iron Bridge 
Company, of East Berlin, Conn. The rolling 
mill will be 100 feet wide by 160 feet long, 
with a wing (to be used for drawing wire) 
40 feet wide by 230 feet long. 


General Electric Company.—The 
following contracts have been closed by the 
Boston oftice of the General Electric Com- 
pany since June 1: Oswego Street Railway 
Company for additional equipment; Concord 
Street Railway Company, Concord, N. H., 
for additional equipment; Brockton Street 
Railway Company, Brockton, Mass., for 
additioval equipment; Biddeford and Saco 
Street Railway Company, Biddeford, Me., 
for additional equipment; Hartford and 
Wethersfield Horse Railway Company, 
Hartford, Conn., for original equipment. A 
contract has also been closed by the Phila- 
delphia office with the Lake Roland Ele- 
vated Railway Company, of Baltimore, Md., 
for 25 double motor Edison No. 16 car equip- 
ments. They have also closed a contract 
with the Binghamton and Port Dickinson 
Railway Company for motors and gener- 
ators, 


Among the important contracts 
closed by Manager Barnes, of the Westing- 
house Company, in New England, since June 
1, isthatof 1,000 direct current incandescent 
liguts for illuminating the immense works 
of the American Screw Company, Provi- 
dence, R. I. In the electric street railway 
department more than the usual activity has 
existed since June 1. Among the important 
contracts recently taken for car equipment 
are the following: Natick and Cochituate 
Street Railroad, four cars with one 25 horse- 
power single reduction motor each, cars to 
be runniog within 10 days; Hartford and 
Wethersfield Street Railroad, four large cars 
with two 20 horse-power single reduction 
motors each, and the Wakefield and Stone- 
ham Street Railrcad—now in process of con- 
struction—four large cars with two 20 horse- 
power motors each. It is predicted that the 
cars on last-mentioned road will be in oper- 
ation by the last week in August. 


The Ball Engine Company, Erie, 
Pa., report the following shipments in the 
last four weeks: F. H. Leggett & Co., New 
York city, one 80 horse-power; Lowell M. 
Palmer, New York city, two 180; H. Ward 
Leonard & Co., New York city, one 130; 
Electric Light Co., Coulee City, Wash., one 
25; Cooley & Vater, Minneapolis, Minn., 
one 100; Silver Bow Electric Co., Butte, 
Mont., ore 150 horse-power tandem; Hotel 
St. Louis, Minnetonka, Minn , one 60 horse- 
power; Oakland Street Railway Co., Stock- 
ton, Cal., three 200 horse-power tandem; 
Edison General Electric Co., Joplin, Mo., 
one 35 horse-power; Baltimore Traction Co., 
Baltimore, Md., two 180; Washington Park, 
Chicago, lll., one 35; Pittsburgh Iron and 
Steel Engineering Co., Pittsburgh, Pa., one 
50; Risdon Iron Works, San Francisco, 
Cal., one 35; Brooklyn Cooperage Co., 
Brooklyn, N. Y., two 180; Hotel Vendig, 
Philadelphia, Pa., one 50; Schuylkill Elec- 
tric Railway Co., Pottsvilie, Pa., one 300; 
Rome Street Railway Co., Rome, Ga., one 
130; Rome Street Railway ‘Co., Rome, 'Ga., 
two 100; Duluth Street Railway Co., Du- 
luth, Minn., one 50; Pittsburgh Locomotive 
Works, Pittsburgh, Pa., one 100; Curtis & 
Dean, New York city, one 80; Risdon Iron 
Works, San Francisco, Cal., three 200 horse- 
power tandem. 

ae 
*Tis Sad; ’Tis True. 
We boast in these our modern days 
Of Edison and carbon ti 


And laugh whene’er we chance to think 
Of our ancestors’ tallow dips. 


But after all a tallow dip, 
Although its flame be dim and weak, 
Is worth a dozen electric lam 
To find out where the gas-pil pes leak. 
Y. World. 





Something New! The most us-ful 
One, two, three, and D patented improve- 
four spindle drills for ment in drill presses 
light work. for years is applied. 
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indles driven 


8p’ Over 1,000 in use. 
oe single, = i A, the latest and 


— — jal ma- 
pullers, tig , tightener an: chines to order. 
vari speeds pro- aatogue of fine 


Dwight Shite Machin Co. 


HARTFORD, CONT. 











HE NEW YORK OFFICE of the 
Consolidated Electric Storage Com- 
pany, 120 Broadway, is the sole agency 
for the sale of storage batterics for New 
York and vicinity. Purctasers desiring to 
secure the best terms should apply at that 


office to 
E. J. MOORE, Manager. 





A CARD TO THE STEAM-USING 
PUBLIC. 


It having been brought to my attention within a 
day or two that printed matter is being circulated 
wherein my name appears as general manager of 
the ‘“‘ Hussey Re-Heater and Steam Plant Improve- 
ment Company,’ I wou!d state that I have not been 
connected with that company for over two years. 

For your further information I would advise you 
as follow;: 

In 1883, Mr. Hussey patented two re-heaters for 
re-heating steam exhaust steam. These re-heaters 
were manufactured and sold by Mr. Donaldson and 
Mr. Hussey, conjointly, afterwards by Mr. Donald- 
son, and in 1884 by the Donaldson Heater Company, 
of which I was secretary. Within a few months I, 
individually, secured the exclusive right to manu- 
facture and sell them. 

In 1888, on the strength of certain promises, I or- 
ganized, with others, the ‘“‘ Hussey Re-Heater and 
Steam Plant Improvement Company,” of which I 
was general manager. But after two years with 
that company I resigned as its general manager, at 
the same time withdrawing such interests as I had, 
and since thenI have had no further connection 
with it. 

Iintended at the time to open an office for the 
continuation of my business, but while making the 
necessary arrangements I concluded to spend a 
short time in the electrical business, since I knew 
very little about electricity, and realized that it was 
to play an important part in the steam business. I 
entered the Edison Company and only recently 
left it. 

How long my name has been used in the manner 
mentioned I do not know, but I wish, even perha;s, 
at this late day, to state that [am not interested, 
directly or indirectly, in any business except my 
own. Very truly yours, 

S. D. Brewer, 
Hussey Re-Heater System, 50 B’dway, N. Y. 
June 18, 1892. 





ELECTRIC LIGHT—SEALED BIDS. 


Sealed bids, with Plans and Specifications for 
the furnishing of Sixty (60) Are Lights of Eight 
Hundred (800) candle-power each ; or for the fur- 
nishing of One Hundred and Twenty- -five (125) In- 
candescent Lights of Forty (40) candle-power each 
(Separate Bids), for lighting the streets of the Vil- 
lage of Hempstead, Queens Co., N. Y., will be re- 
ceived by the Board of Trustees of said Village on 
or before the 14th DAY OF JULY, 

The Board of Trustees mena _ the 
right to reject any and all bids if they deem it to 
the interest of the Village todo so. The accepted 





| Stiles & Parker. 











bid must be accompanied with a certified check | 
for Two Hundred and Fifty Dollars ($250) payable | 


to the order of S. A. Smith, President of the Vil- 
lage, to guarantee the completion of the work. In 
event of failure to complete the work according 
to the plans and specifications, the said amount of 
Two Hundred and Fifty Dollars ($250) to be for- 
feited to said Village of Hempstead. Lights to be 
suspended in center of streets. 
By order of Board of Trustees, 


8. A. SMITH, President. 
Dated June 14, 1892. 


| 67-71 South Water St., 


MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11 in. x5 ft.; 12in. x 
6 ft.; i4in. x 6ft.; 16in. x6ft.; 18in. x8ft.; Win. x 
8 ft., with tapes attachment; 22in. x 12 ft. and 14 ft. ; 
24 in. and 26 in. x 16 ft.; 30'in. x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft. ; 42 in. x 12 ft.; 27 in. x 82 ft. ; 
88 in. x 31 ft.; 96in. x 20 ft. Fox Lathes, 13 in. x 
5 ft.; 14in. x 5ft.: ib in. x 6ft.; 18in. x6 ft. papest 
Lathes, 12 in. x 5 #t.; 14in. x5 ft.; 18 in. and 16 in. 
x 6ft.; 18in. x 6 ft.; 36in. x 8 ft, 

Planers, 16 in. x 16in. x 3 ft.; 20 in. x 20in. x4ft.; 
24 in, x 24 in. x 6 ft.; 30 in. x 30 in. x 6 ft.; 36 in. x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44 in. x 48 in. x 
22 ft.; 60in. x 49in. x 24 ft. 

Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 32 in. 

Cant the rs, 6 in., 8in., 10 in., 12 in., 18 in., 16 
n., 17 in., n., 24in "28 in 

‘berew * Machines, Nos. . 4 2, 8, 4, with or without 
Wire Feed. 

— Machines, Nos. & 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute; Nos. 1, 2, 3, 





5 Lincoln Pattern Millers, No. 2. 
Hand Millers, Nos.1and2. 8 Cam me. 
Bolt Cutters, 14 in. to 1 in., 4 in to 2 
ou Profiling Machines. 1 36 in. and "3 i. Gear 


C. D. “and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. . 
59 South Canal St., Chicago, Ill. 





HIS is a cut of 


the Law Bat- 
tery Double 
Cylinder Carbon 


Element attached 
to cover with zinc. 
It has 117 square 
inch carbon sur- 
face. The element 
is everlasting and 
is so guaranteed. 
Why use a battery 
with a chemical 
depolarizer that 
needs frequent re- 
newal of the nega- 
tive element ? 





LAW BATTERY COMPANY, 
85 JOHN STREET, N. Y. 


Robb Mackie, 
CONSULTING 


ELECTRICAL 
ENGINEER, 


Neave Building, 





CINCINNATI, 0. 





THE DANDY BELL 


Has becn tested on one cell 
of battery to 14 without chang- 
ing the adjustment, and rang 
clear every time. It rang loud 
and clear on one cell of battery 
through 500 feetof No. 18 wire. 
One cell of No. 2 Samson bat- 
tery rang 20 at the same time, 





PATENTED. 
and one cell rang seven through 100 feet of 


wire. Every Bell tested befcre leaving shop. 
Sample sent by mail, 50 cents. 


THE TIME ELECTRIC CoO., 
Cc. O. BARTLETT, Gen. Manager, 
CLEVELAND, 0. 





THE GRAVES ARC LAMPS. 


FOR ALL CIRCUITS. 
BEST AND CHEAPEST. 
DON’T PURCHASE UNTIL YOU SEE THEM. 


HIGH AND LOW TENSION. 
WRITE FOR PARTICULARS. 








GRAVES TRANSFORMERS are the lightest in Weight and 
highest in Efficiency. 








The W. D. GRAVES Electrical & Manufacturing Company, 


CLEVELAND, 


OHIO. 





AN 


ELECTRICAL 


LIBRARY. 


OPPORTUNITY FOR BEGINNEES, 


A Comprehensive, Careful'y 
Selected, yet Inexpensive, 
List of Instructive 


Electrical Books. 


In response to the many inquiries fro 


s 


7) 


all parts of the country as to the best bo: « 


=} 


for those who are desirous of becom 


posted in the rudiments of Electricity in 


@ 


various branches, and in an endeavor 


afford beginners as wide a range of read 


as possible for a comparatively small out! 
the Book Department of the ELECTRICAL 
REVIEW PUBLISHING COMPANY makes | 


following offer : 


We will send by express, prepaid, 
receipt of $15.00, fourteen books by ‘he 


most popular authors, especially adapt 


=) 


for a course of elementary reading, including 
the ELECTRICAL REVIEW for one year, 


follows: 


@ 


PRACTICAL ELECTRICITY, - By Ayr? 


ELEMENTS OF ELECTRIC LIGHT- 


ING, - - - - By Atkinson 
Dynamo TENDER’S Hanp.Book, By But 
INCANDESCENT WIRING HAnp- 

Book, - - - - By Bult 
Tue Dynamo, - ° By Botton 
ELEctric Beis AND ALL 

Aspout THEM, -~ - By Botte. 


~ 


ELECTRICITY FOR ENGINEERS, By Desi 


THE TELEPHONE, . By Dolliur 
ALTERNATE CURRENT MACHIN- 
ERY, - - - - By Kup 


INCANDESCENT ELEctTRIC LIGHT- 
By Latin 


ING, - - - : 


~ 


A, B, C, or Erectricity, By Meadower:/ 


ELECTRICITY SIMPLIFIED, - By Slo 


ELECTRICIANS’ PriMERs (Theory and Pr: 
tice), 2 Volumes. 
OnE YEA! 


ELECTRICAL REVIEW, - 


(52 Numbers.) 


The price of the above list is $18.00, a7 


~ 


aside from the saving on cost, the student | 


the benefit of an unexeelled selection fr 


which he can derive the best practical result 


REMEMBER: $15.00 buys 
all of the above, delivered to 
your office or residence. 


Address: 


ELECTRICAL REVIEW, 


13 Park Row, N. Y. 
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